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(54) LIGHT EMITTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light emitting device consuming less 
power and having a long service life, and an electric appliance. 



SOLUTION: Either a hole transporting mixed layer 803 consisting of a hole 
injection material 81 1 and a hole transporting material 812, or a bipolar mixed 
layer 804 consisting of the hole transporting material 812 and an electron 
transporting material 813, or an electron transporting mixed layer 805 consisting 
of the electron transporting material 813 and an electron injection material 814, is 
employed and a density gradient as shown by the graph 810 is formed to 
enhance carrier injectability between the layers of an organic light emitting 
element. Using this technique, the organic light emitting element consuming less 
power and having a long service life is provided, and the light emitting device and 
the electric appliance are fabricated using the organic light emitting element. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is luminescence equipment characterized by for said electron hole 
transporting bed being a layer containing the first compound and second 
compound in the luminescence equipment which has an organic light emitting 
device containing the electron hole transporting bed prepared between an anode 
plate, cathode, and said anode plate and said cathode, and for said first 
compound having ionization potential smaller than said second compound, and 
said second compound having hole mobility larger than said first compound. 
[Claim 2] Said electron hole transporting bed is luminescence equipment 
characterized by forming the concentration gradient which the concentration of 
said first compound decreases to the direction of [ from said anode plate ] said 
cathode in luminescence equipment according to claim 1, and the concentration 
of said second compound increases. 

[Claim 3] Luminescence equipment characterized by said first compound being a 
phthalocyanine compound in luminescence equipment according to claim 1 or 2. 
[Claim 4] Luminescence equipment characterized by said second compound 
being an aromatic amine compound in luminescence equipment according to 
claim 1 or 2. 

[Claim 5] It is luminescence equipment characterized by for said electron 
transport layer being a layer containing the first compound and second 
compound in the luminescence equipment which has an organic light emitting 
device containing the electron transport layer prepared between an anode plate, 
cathode, and said anode plate and said cathode, and for said first compound 
having an electron affinity larger than said second compound, and said second 
compound having electron mobility larger than said first compound. 
[Claim 6] It is luminescence equipment characterized by forming the 
concentration gradient to which the concentration of said first compound 



increases said electron transport layer to the direction of [ from said anode plate ] 
said cathode in luminescence equipment according to claim 5, and the 
concentration of said second compound decreases. 

[Claim 7] The metal complex with which said first compound contains an alkali- 
metal complex or a quinoline frame in luminescence equipment according to 
claim 5 or 6, the metal complex containing a benzoquinoline frame, an 
oxadiazole derivative or a triazole derivative, luminescence equipment that 
comes out and is characterized by a certain thing. 

[Claim 8] The metal complex with which said second compound contains a 
quinoline frame in luminescence equipment according to claim 5 or 6, the metal 
complex containing a benzoquinoline frame, an oxadiazole derivative, a triazole 
derivative or a phenanthroline derivative, luminescence equipment that comes 
out and is characterized by a certain thing. 

[Claim 9] It is luminescence equipment characterized by for said luminous layer 
being a layer containing the first compound and second compound in the 
luminescence equipment which has an organic light emitting device containing 
the luminous layer prepared between an anode plate, cathode, and said anode 
plate and said cathode, and for said first compound having hole mobility larger 
than said second compound, and said second compound having electron 
mobility larger than said first compound. 

[Claim 10] Said luminous layer is luminescence equipment characterized by 
forming the concentration gradient which the concentration of said first 
compound decreases to the direction of [ from said anode plate ] said cathode in 
luminescence equipment according to claim 9, and the concentration of said 
second compound increases. 

[Claim 1 1] In the luminescence equipment which has an organic light emitting 
device containing the luminous layer prepared between an anode plate, cathode, 
and said anode plate and said cathode Said luminous layer is a layer containing 
the first compound, the second compound, and the third compound. Said first 
compound has hole mobility larger than said second compound. The energy 



difference of a highest occupied molecular orbital and a minimum sky molecular 
orbital [ in / said second compound has electron mobility larger than said first 
compound, and / said third compound ] Luminescence equipment characterized 
by being a luminescent material smaller than the energy difference of the highest 
occupied molecular orbital and lowest unoccupied molecular orbital in the both 
sides of said first compound and said second compound. 
[Claim 12] Said luminous layer is luminescence equipment characterized by 
forming the concentration gradient which the concentration of said first 
compound decreases to the direction of [ from said anode plate ] said cathode in 
luminescence equipment according to claim 11, and the concentration of said 
second compound increases. 

[Claim 13] Luminescence equipment characterized by said first compound being 
an aromatic amine compound in luminescence equipment according to claim 9 to 
12. 

[Claim 14] The metal complex with which said second compound contains a 
quinoline frame in luminescence equipment according to claim 9 to 12, the metal 
complex containing a benzoquinoline frame, an oxadiazole derivative, a triazole 
derivative or a phenanthroline derivative, luminescence equipment that comes 
out and is characterized by a certain thing. 

[Claim 15] In the luminescence equipment using the organic light emitting device 
containing the luminous layer prepared between an anode plate, cathode, and 
said anode plate and said cathode, and the blocking layer prepared in contact 
with said luminous layer The energy difference of the highest occupied molecular 
orbital and a minimum sky molecular orbital in said blocking ingredient including 
the ingredient and blocking ingredient with which said blocking layer is contained 
in said luminous layer Luminescence equipment characterized by being larger 
than the energy difference of the highest occupied molecular orbital and a 
minimum sky molecular orbital in the ingredient contained in said luminous layer. 
[Claim 16] It is luminescence equipment characterized by forming the 
concentration gradient which the concentration of the ingredient with which said 



blocking layer is contained in said luminous layer to the direction of [ from said 
anode plate ] said cathode in luminescence equipment according to claim 15 
decreases, and the concentration of said blocking ingredient increases. 
[Claim 17] It sets to luminescence equipment according to claim 15 or 16, and 
said blocking ingredient is an oxadiazole derivative, a triazole derivative or a 
phenanthroline derivative, and luminescence equipment that comes out and is 
characterized by a certain thing. 

[Claim 18] It is luminescence equipment characterized by said organic light 
emitting device presenting luminescence from a triplet excitation state in 
luminescence equipment given in any 1 term of claim 1 thru/or claim 17. 
[Claim 19] In the luminescence equipment containing the becoming organic light 
emitting device the organic compound layer prepared between an anode plate, 
cathode, and said anode plate and said cathode -- since -- said organic 
compound layer Said electron hole transportation zone is located [ in addition ] in 
said anode plate side rather than said electronic transportation zone, including 
the electron hole transportation zone which consists of an electron hole transport 
ingredient, and the electronic transportation zone which consists of an electronic 
transport ingredient. And between said electron hole transportation zones and 
said electronic transportation zones Luminescence equipment characterized by 
preparing the mixing zone containing both said electron hole transport ingredient 
and said electronic transport ingredient. 

[Claim 20] In the luminescence equipment containing the becoming organic light 
emitting device an anode plate, cathode, the hole-injection field prepared in 
contact with said anode plate, and the organic compound layer prepared 
between said hole-injection field and said cathode ~ since -- The electron hole 
transportation zone where said organic compound layer consists of an electron 
hole transport ingredient, and the electronic transportation zone which consists of 
an electronic transport ingredient, an implication and said electron hole 
transportation zone ~ said electronic transportation zone - said anode plate side 
-- being located -- in addition - and the luminescence equipment characterized 



by preparing the mixing zone containing both said electron hole transport 
ingredient and said electronic transport ingredient between said electron hole 
transportation zones and said electronic transportation zones. 
[Claim 21] In the luminescence equipment containing the becoming organic light 
emitting device the organic compound layer prepared between an anode plate, 
cathode, the electron injection field prepared in contact with said cathode, and 
said anode plate and said electron injection field -- since - The electron hole 
transportation zone where said organic compound layer consists of an electron 
hole transport ingredient, and the electronic transportation zone which consists of 
an electronic transport ingredient, an implication and said electron hole 
transportation zone ~ said electronic transportation zone -- said anode plate side 
-- being located -- in addition -- and the luminescence equipment characterized 
by preparing the mixing zone containing both said electron hole transport 
ingredient and said electronic transport ingredient between said electron hole 
transportation zones and said electronic transportation zones. 
[Claim 22] An anode plate, cathode, the hole-injection field prepared in contact 
with said anode plate, and the electron injection field prepared in contact with 
said cathode, In the luminescence equipment containing the becoming organic 
light emitting device the organic compound layer prepared between said hole- 
injection field and said electron injection field - since -- said organic compound 
layer Said electron hole transportation zone is located [ in addition ] in said anode 
plate side rather than said electronic transportation zone, including the electron 
hole transportation zone which consists of an electron hole transport ingredient, 
and the electronic transportation zone which consists of an electronic transport 
ingredient. And between said electron hole transportation zones and said 
electronic transportation zones Luminescence equipment characterized by 
preparing the mixing zone containing both said electron hole transport ingredient 
and said electronic transport ingredient. 

[Claim 23] It is luminescence equipment which the concentration of said electron 
hole transport ingredient in said mixing zone decreases to the direction of [ from 



said anode plate ] said cathode in luminescence equipment given in any 1 term 
of claim 19 thru/or claim 22, and is characterized by the concentration of said 
electronic transport ingredient in said mixing zone increasing. 
[Claim 24] Luminescence equipment with which luminescent material which 
presents luminescence to any 1 term of claim 19 thru/or claim 23 in the 
luminescence equipment of a publication is characterized by being added in said 
mixing zone. 

[Claim 25] Luminescence equipment with which luminescent material which 
presents luminescence to any 1 term of claim 19 thru/or claim 23 in the 
luminescence equipment of a publication is characterized by being added by the 
part in said mixing zone. 

[Claim 26] Luminescence equipment characterized by adding the blocking 
ingredient with the large energy difference of a highest occupied molecular orbital 
and a minimum sky molecular orbital in said mixing zone compared with said 
electron hole transport ingredient and said electronic transport ingredient in 
luminescence equipment given in any 1 term of claim 19 thru/or claim 23. 
[Claim 27] Luminescence equipment characterized by adding the blocking 
ingredient with the large energy difference of a highest occupied molecular orbital 
and a minimum sky molecular orbital in the part in said mixing zone compared 
with said electron hole transport ingredient and said electronic transport 
ingredient in luminescence equipment given in any 1 term of claim 19 thru/or 
claim 23. 

[Claim 28] Luminescence equipment characterized by adding both a blocking 
ingredient with the large energy difference of a highest occupied molecular orbital 
and a minimum sky molecular orbital, and ** in said mixing zone compared with 
the luminescent material which presents luminescence to any 1 term of claim 19 
thru/or claim 23 in the luminescence equipment of a publication, and said 
electron hole transport ingredient and said electronic transport ingredient. 
[Claim 29] The field where said luminescent material is added in luminescence 
equipment according to claim 28 is luminescence equipment characterized by 



being located in said anode plate side rather than the field where said blocking 
ingredient is added. 

[Claim 30] It is luminescence equipment characterized by said luminescent 
material presenting luminescence from a triplet excitation state in luminescence 
equipment given in any 1 term of claim 24 thru/or claim 25 or claim 28 thru/or 
claim 29. 

[Claim 31] In the luminescence equipment containing the becoming organic light 
emitting device the organic compound layer prepared between an anode plate, 
cathode, and said anode plate and said cathode - since ~ said organic 
compound layer The electron hole transportation zone which consists of an 
electron hole transport ingredient, and the electronic transportation zone which 
consists of an electronic transport ingredient are included. And between said 
electron hole transportation zones and said electronic transportation zones the 
mixing zone which contains said electron hole transport ingredient and said 
electronic transport ingredient at a fixed rate forms - having - **** -- in addition - 
and the luminescence equipment characterized by preparing the luminescence 
field where the luminescent material which presents luminescence in said mixing 
zone was added. 

[Claim 32] In the luminescence equipment containing the becoming organic light 
emitting device an anode plate, cathode, the hole-injection field prepared in 
contact with said anode plate, and the organic compound layer prepared 
between said hole-injection field and said cathode - since -- Said organic 
compound layer includes the electron hole transportation zone which consists of 
an electron hole transport ingredient, and the electronic transportation zone 
which consists of an electronic transport ingredient. And between said electron 
hole transportation zones and said electronic transportation zones the mixing 
zone which contains said electron hole transport ingredient and said electronic 
transport ingredient at a fixed rate forms - having - **** - in addition - and the 
luminescence equipment characterized by preparing the luminescence field 
where the luminescent material which presents luminescence in said mixing zone 



was added. 

[Claim 33] In the luminescence equipment containing the becoming organic light 
emitting device the organic compound layer prepared between an anode plate, 
cathode, the electron injection field prepared in contact with said cathode, and 
said anode plate and said electron injection field — since - Said organic 
compound layer includes the electron hole transportation zone which consists of 
an electron hole transport ingredient, and the electronic transportation zone 
which consists of an electronic transport ingredient. And between said electron 
hole transportation zones and said electronic transportation zones the mixing 
zone which contains said electron hole transport ingredient and said electronic 
transport ingredient at a fixed rate forms - having -- **** - in addition - and the 
luminescence equipment characterized by preparing the luminescence field 
where the luminescent material which presents luminescence in said mixing zone 
was added. 

[Claim 34] An anode plate, cathode, the hole-injection field prepared in contact 
with said anode plate, and the electron injection field prepared in contact with 
said cathode, In the luminescence equipment containing the becoming organic 
light emitting device the organic compound layer prepared between said hole- 
injection field and said electron injection field - since - said organic compound 
layer The electron hole transportation zone which consists of an electron hole 
transport ingredient, and the electronic transportation zone which consists of an 
electronic transport ingredient are included. And between said electron hole 
transportation zones and said electronic transportation zones the mixing zone 
which contains said electron hole transport ingredient and said electronic 
transport ingredient at a fixed rate forms -- having -- **** -- in addition -- and the 
luminescence equipment characterized by preparing the luminescence field 
where the luminescent material which presents luminescence in said mixing zone 
was added. 

[Claim 35] The luminescence field where said luminescent material was added in 
luminescence equipment given in any 1 term of claim 31 thru/or claim 34 is 



luminescence equipment characterized by being a part in said mixing zone. 
[Claim 36] Luminescence equipment characterized by adding the blocking 
ingredient with the large energy difference of a highest occupied molecular orbital 
and a minimum sky molecular orbital in the part in said mixing zone compared 
with said electron hole transport ingredient and said electronic transport 
ingredient in luminescence equipment given in any 1 term of claim 31 thru/or 
claim 35. 

[Claim 37] The luminescence field where the blocking ingredient with the large 
energy difference of a highest occupied molecular orbital and a minimum sky 
molecular orbital is added by the part in said mixing zone compared with said 
electron hole transport ingredient and said electronic transport ingredient, and 
said luminescent material was added in luminescence equipment according to 
claim 35 is luminescence equipment characterized by being located in said 
anode plate side rather than the field where said blocking ingredient is added. 
[Claim 38] It is luminescence equipment characterized by said luminescent 
material presenting luminescence from a triplet excitation state in luminescence 
equipment given in any 1 term of claim 31 thru/or claim 37. 
[Claim 39] It is luminescence equipment characterized by the percentage of the 
mass of said electron hole transport ingredient to the sum total mass of said 
electron hole transport ingredient and said electronic transport ingredient being 
90 or less % 10% or more about the inside of said mixing zone in luminescence 
equipment given in any 1 term of claim 19 thru/or claim 38. 
[Claim 40] It is luminescence equipment characterized by said mixing zone being 
the thickness of 10 nanometers or more and 100 nanometers or less in 
luminescence equipment given in any 1 term of claim 19 thru/or claim 38. 
[Claim 41] An anode plate, cathode, the first mixing zone prepared in contact with 
said anode plate, and the second mixing zone prepared in contact with said first 
mixing zone, In the luminescence equipment using the becoming organic light 
emitting device the third mixing zone prepared between said second mixing zone 
and cathode - since - For said second mixing zone, said first mixing zone is 



[ said third mixing zone ] luminescence equipment characterized by including 
said electronic transport ingredient and an electron injection ingredient including 
said electron hole transport ingredient and an electronic transport ingredient 
including a hole-injection ingredient and an electron hole transport ingredient. 
[Claim 42] Luminescence equipment characterized by luminescent material being 
added by said second mixing zone in luminescence equipment according to 
claim 41. 

[Claim 43] luminescence equipment according to claim 42 - the luminescence 
equipment characterized by being and said luminescent material presenting 
luminescence from a triplet excitation state. 

[Claim 44] An anode plate, cathode, the first mixing zone prepared in contact with 
said anode plate, and the second mixing zone prepared in contact with said first 
mixing zone, In the luminescence equipment using the becoming organic light 
emitting device the third mixing zone prepared in contact with said second mixing 
zone, and the fourth mixing zone prepared between said third mixing zone and 
cathode -- since ~ In said second mixing zone, said first mixing zone contains 
said electron hole transport ingredient, a host ingredient, and a guest ingredient 
including a hole-injection ingredient and an electron hole transport ingredient. For 
said fourth mixing zone, said third mixing zone is luminescence equipment 
characterized by including said blocking ingredient and an electron injection 
ingredient including said host ingredient and a blocking ingredient. 
[Claim 45] luminescence equipment according to claim 44 ~ the luminescence 
equipment characterized by being and said guest ingredient presenting 
luminescence from a triplet excitation state. 

[Claim 46] The electric appliance characterized by using the luminescence 
equipment of a publication for any 1 term of claim 1 thru/or claim 45. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the luminescence equipment 
using the organic light emitting device which has an anode plate, cathode, and 
the film (it is hereafter described as an "organic compound layer") containing the 
organic compound with which luminescence is obtained by adding electric field, 
this invention ~ especially - the former - driver voltage - low -- in addition -- and 
the life of a component is related with the luminescence equipment using an 
organic long light emitting device. In addition, the luminescence equipment in this 
description points out an image display device or a luminescence device using 
the organic light emitting device as a light emitting device. Moreover, the module 
with which a connector (FPC:Flexible printed circuit), for example, an anisotropic 
conductive film, a TAB (Tape Automated Bonding) tape, or TCP (Tape Carrier 
Package) was attached in the organic light emitting device, the module with 
which the printed wired board was prepared in the point of a TAB tape or TCP, or 
all the modules by which IC (integrated circuit) was directly mounted in the 
organic light emitting device by the COG (Chip On Glass) method shall also be 
included in luminescence equipment. 
[0002] 

[Description of the Prior Art] An organic light emitting device is a component 
which emits light by adding electric field. It is said that the luminescent 
mechanism emits energy and emits light in case the electron hole poured in from 
the electron poured in from cathode by impressing an electrical potential 
difference to inter-electrode on both sides of an organic compound layer and the 
anode plate recombines in the emission center in an organic compound layer, 
the molecule (it is hereafter described as a "molecule exciton") of an excitation 
state is formed and the molecule exciton returns to a ground state. 
[0003] In addition, as a class of molecule exciton which an organic compound 
forms, although a singlet excitation state and a triplet excitation state are possible, 



suppose that it contains also when which excitation state contributes to 
luminescence in this description. 

[0004] In such an organic light emitting device, an organic compound layer is 
usually formed with a thin film to the extent that it is less than 1 micrometer. 
Moreover, since an organic light emitting device is a spontaneous light type 
component to which the organic compound layer itself emits light, it is 
unnecessary also in a back light which is used for the conventional liquid crystal 
display. Therefore, an organic light emitting device is an advantage with big it 
being extremely producible to a thin lightweight. 

[0005] Moreover, considering the carrier mobility of an organic compound layer, 
time amount after pouring in a carrier in an about 100-200nm organic compound 
layer until it results in recombination is about dozens of nanoseconds, and even if 
it includes the process from recombination of a carrier to luminescence, it results 
in luminescence to the order within a microsecond, for example. Therefore, it is 
one of the features that a speed of response is also dramatically quick. 
[0006] Furthermore, since an organic light emitting device is a light emitting 
device of a carrier impregnation mold, actuation with direct current voltage is 
possible for it, and a noise cannot produce it easily. About driver voltage, 
thickness of an organic compound layer is first used as an about 100nm uniform 
super-thin film. Moreover, by choosing an electrode material which makes small 
the carrier impregnation obstruction over an organic compound layer, and 
introducing single hetero structure (two-layer structure) further Sufficient 
brightness of 100 cd/m2 was attained by 5.5V (). [ reference 1:C.W.Tang and 
S.A.VanSlyke, "Organic electroluminescent diodes", ] [ Applied ] Physics Letters, 
vol.51, No.12, and 913-915 (1987). 

[0007] From properties, such as such thin light weight, high-speed responsibility, 
direct-current low-battery actuation, etc., the organic light emitting device attracts 
attention as a next-generation flat-panel display component. Moreover, it is a 
spontaneous light type, and since the angle of visibility is large, visibility is also 
comparatively good and it is thought that it is effective as a component used for 



the display screen of a pocket device. 

[0008] By the way, although it is the configuration of the organic light emitting 
device shown in reference 1, it considers as the approach of making small the 
carrier impregnation obstruction over an organic compound layer first, and to the 
low top, a work function uses a comparatively stable Mg:Ag alloy for cathode, 
and is raising electronic impregnation nature. By this, it makes it possible to inject 
the carrier of a large quantity into an organic compound layer. 
[0009] Furthermore, the recombination effectiveness of a carrier is raised by 
leaps and bounds as an organic compound layer by applying the single hetero 
structure of carrying out the laminating of the electronic transportability luminous 
layer which consists of an electron hole transporting bed which consists of a 
diamine compound, and tris (8-quinolinolato) aluminum (abbreviated name; Alq3). 
This is explained as follows. 

[0010] For example, in the case of the organic light emitting device which has 
only Alq3 monolayer, most electrons poured in from cathode since Alq3 was 
electronic transportability arrive at an anode plate, without recombining with an 
electron hole, and the effectiveness of luminescence is very bad. That is, in order 
to make the organic light emitting device of a monolayer emit light efficiently (or it 
drives by the low battery), it is necessary to use the ingredient (for it to be 
hereafter described as a "bipolar ingredient") which can convey both an electron 
and an electron hole with sufficient balance, and Alq3 does not fulfill the condition. 
[0011] However, if terrorism structure is applied to a single like reference 1, the 
electron poured in from cathode will be blocked by the interface of an electron 
hole transporting bed and an electronic transportability luminous layer, and will 
be shut up into an electronic transportability luminous layer. Therefore, 
recombination of a carrier is efficiently performed by the electronic transportability 
luminous layer, and it results in efficient luminescence. 

[0012] If the concept of the blocking function of such a carrier is developed, it will 
also become possible to control the recombination field of a carrier. By inserting 
the layer (electron hole blocking layer) which can block an electron hole between 



an electron hole transporting bed and an electron transport layer as the example, 
an electron hole is shut up in an electron hole transporting bed, and there is a 
report which succeeded in making the electron hole transporting bed emit light. 
(Reference 2:Yasunori KIJIMA, Nobutoshi ASM and Shin-ichiro TAMURA, "A 
Blue Organic Light Emitting Diode", Japanese Journal of AppliedPhysics, Vol.38, 
5274-5277 (1999)) . 

[0013] Moreover, it can be said that it is the way of thinking of functional 
separation that, as for the organic light emitting device in reference 1, an electron 
hole transporting bed performs transport of an electron hole so to speak, and an 
electronic transportability luminous layer performs electronic transport and 
electronic luminescence. The concept of this functional separation further 
Between an electron hole transporting bed and an electron transport layer A 
luminous layer It developed into the design for terrorism structure (three layer 
systems) to the double of inserting (). [ reference 3:Chihaya ADACHI, Shizuo 
TOKITO, Tetsuo TSUTSUI and Shogo SAITO, ] [ "Electroluminescence ] in 
Organic Films with Three-Layered Structure", Japanese Journal of Applied 
Physics, Vol.27, No.2, L269-L271 (1988). 

[0014] As an advantage of such functional separation, it is in the point that it 
becomes unnecessary to give various functions (the luminescence, carrier 
transportability, carrier impregnation nature from an electrode, etc.) 
simultaneously to one kind of organic material, and a broad degree of freedom 
can be given to a molecular design etc., by carrying out functional separation (it 
becomes unnecessary for example, to look for a bipolar ingredient by force). That 
is, by combining respectively an ingredient with a sufficient luminescence 
property, the ingredient in which carrier transportability is excellent, I hear that 
high luminous efficiency can be attained easily, and it is. 
[0015] It is widely used until the concept (a carrier blocking function or functional 
separation) of the laminated structure stated by reference 1 itself results [ from 
these advantages ] in current. 
[0016] 



[Problem(s) to be Solved by the Invention] However, since a laminated structure 
which was described above is junction of insulators [ Especially ] between 
dissimilar material, in the interface, an energy barrier will surely produce it. If an 
energy barrier exists, since migration of a carrier is barred in the interface, two 
troubles which are described below will be raised. 

[0017] One is the point of becoming a failure towards the further reduction of 
driver voltage, first. In the current organic light emitting device, the direction of 
the component of monolayer structure using a conjugation polymer is actually 
excellent about driver voltage, it is reported that the top data (however, 
luminescence from a singlet excitation state comparison) in power effectiveness 
(unit : [Im/W]) are held (reference 4:Tetsuo Tsutsui --) A Japan Society of Applied 
Physics organic molecule and "bioelectronics subcommittee meeting magazine" 
Vol.11, No.1, P.8 (2000). 

[0018] In addition, the conjugation polymer stated by reference 4 is a bipolar 
ingredient, and can attain level equivalent to a laminated structure about the 
recombination effectiveness of a carrier. Therefore, if even recombination 
effectiveness of a carrier is made to an EQC by using a bipolar ingredient etc., 
without using a laminated structure, the direction of monolayer structure with few 
interfaces shows [ driver voltage ] in practice that it becomes low. 
[0019] Migration of a carrier is barred in the interface between each class in an 
organic compound layer (for example, it is a thing between an electron hole 
transporting bed and a luminous layer, and is hereafter described as "an organic 
interface"), and this can be explained that higher driver voltage has been needed. 
[0020] For example, it sets to the interface of an electrode and an organic 
compound layer. An ingredient which eases an energy barrier is inserted. The 
impregnation nature of a carrier It raises. Driver voltage There is the approach of 
reducing (). [ reference 5:Takeo ] Wakimoto and Yoshinori Fukuda and Kenichi 
Nagayama, Akira Yokoi and Hitoshi Nakada and and Masami Tsuchida, "Organic 
EL Cells Using Alkaline Metal Compounds as Electron Injection Materials", IEEE 
TRANSACTIONS ON ELECTRON DEVICES, VOL.44, NO.8, 1245-1248 (1997). 



By reference 5, it has succeeded in reduction of driver voltage by using Li20 as 
an electronic injection layer. 

[0021] However, it is related with the carrier migratory of an organic interface, 
and it is still thought that it is an unsolved field and is the important point for 
catching up with the low driver voltage of monolayer structure using a bipolar 
ingredient. 

[0022] Furthermore, the effect to the component life of an organic light emitting 
device can be considered as another trouble resulting from an energy barrier. 
That is, it is lowering of the brightness by migration of a carrier being barred and 
charge being accumulated. 

[0023] By inserting a hole injection layer between an anode plate and an electron 
hole transporting bed, and making it further ac actuation of a square wave 
instead of dc actuation, although the theory which clarified about this degradation 
device is not established Lowering of brightness There is a report that it can stop 
(). [ reference 6:S.] A.VanSlyke and C.H.Chen, and C.W.Tang and "Organic 
electroluminescentdevices with improved stability", Applied Physics Letters, 
Vol.69, No.15, 2160-2162 (1996). This can be said to be experimental backing 
that lowering of brightness was able to be suppressed, by eliminating are 
recording of charge by insertion and ac actuation of a hole injection layer. 
[0024] the above thing to a laminated structure ~ easy - the recombination 
effectiveness of a carrier - it can raise - in addition - and while it has the merit 
that selection width of face of an ingredient can be made large from a viewpoint 
of functional separation, by making many organic interfaces, migration of a 
carrier is barred (the organic interface for blocking especially a carrier and 
making a carrier recombine is made), and it can be said that lowering of driver 
voltage or brightness has been affected. 

[0025] then - while harnessing the advantage (functional separation) of the 
laminated structure used conventionally in this invention -- in addition - and by 
easing the energy barrier which exists in an organic compound layer, migratory 
[ of a carrier ] is raised and the life of a component makes it a technical problem 



to offer an organic long light emitting device in the top where driver voltage is 
lower than before. 

[0026] at the same time it delete the organic interface which exist in an organic 
compound layer by block a carrier in a luminous layer and produce especially the 
component of a different concept from the laminated structure use conventionally 
of make a carrier recombine and raise migratory [ of a carrier ] ~ in addition - 
and let what you make discover the function of the ingredient of various plurality 
like functional separation of a laminated structure (it describe as "a functional 
manifestation" hereafter) be a technical problem. Thereby, the life of a 
component makes it a technical problem to offer an organic long light emitting 
device in the top where driver voltage is lower than before. 
[0027] furthermore, the thing for which such an organic light emitting device is 
used - the former -- driver voltage - low - in addition - and let it be a technical 
problem to offer the long luminescence equipment of a life, furthermore, the thing 
for which an electric appliance is produced using said luminescence equipment -- 
the former - a low power - it is - in addition - and let it be a technical problem 
to offer the electric appliance which merit-maintains and is carried out. 
[0028] 

[Means for Solving the Problem] About relaxation of the energy barrier in a 
laminated structure, it sees on the technique of insertion of a carrier impregnation 
layer which is looked at by reference 5 notably. The explanation using an energy 
band diagram is shown in drawing 1 by making a hole injection layer into an 
example. 

[0029] Although the anode plate 101 and the electron hole transporting bed 102 
are directly joined in drawing 1 (a), the energy barrier 104 of an anode plate 101 
and the electron hole transporting bed 102 is large in this case. However, an 
energy barrier can be designed stair-like by inserting the ingredient which has the 
HOMO level located in the medium of the ionization potential (it is synonymous 
with a work function in the case of a metal) of an anode plate, and the highest 
occupied molecular orbital (it is hereafter described as "HOMO") level of an 



electron hole transporting bed as a hole injection layer 103 ( drawing 1 (b)). 
[0030] By designing a stair-like energy barrier like drawing 1 (b), the carrier 
impregnation nature from an electrode can be raised and, to be sure, until can 
lower driver voltage to some extent. However, when a trouble increases the 
number of layers, the number of organic interfaces is increasing to reverse. It is 
thought that the direction of monolayer structure is the cause of holding the top 
data of driver voltage and power effectiveness as this is shown by reference 4. 
[0031] on the contrary - if it says, while harnessing the merit (various ingredients 
can be combined and it is unnecessary in a complicated molecular design) of a 
laminated structure by conquering this point - in addition - and it can catch up 
with the driver voltage and power effectiveness of monolayer structure. 
[0032] What is necessary is to ease the energy barrier in an organic compound 
layer, and just to be able to avoid barring migration of a carrier as the 
fundamental design, without increasing the number of organic interfaces, this 
invention person devised the component structure where this design was 
realizable by the approach as shown below. 

[0033] First, what is necessary is just to prepare the layer (for it to be hereafter 
described as an "electron hole transportability mixing layer") which mixed the 
hole-injection ingredient with high (ionization potential is small) HOMO level, and 
the high electron hole transport ingredient of hole mobility, although it is the 
technique of easing the energy barrier over an electron hole, by this technique, a 
hole-injection ingredient plays [ the reception of the electron hole from an anode 
plate side ] a role for transport of an electron hole within an electron hole 
transportability mixing layer, respectively, and an electron hole transport 
ingredient comes out of the function of a bilayer called a conventional hole 
injection layer and a conventional electron hole transporting bed further, and can 
be realized. 

[0034] Moreover, it is desirable to form a concentration gradient in the electron 
hole transportability mixing layer described in the top. That is, the rate of the side 
near an anode plate of an electron hole transport ingredient increases as are 



shown in drawing 2 , and there are many rates of a hole-injection ingredient and 
they separate from an anode plate. By forming such a concentration gradient, 
from the reception of the electron hole from an anode plate side to transport is 
carried out to lubrication, without forming a big energy barrier, and it contributes 
to lowering and reinforcement of driver voltage. 

[0035] In addition, although the concentration gradient in drawing 2 was 
illustrated using the straight line for convenience, it is not necessary to 
necessarily become a straight line, and the inclination of an increment or 
reduction shall just be formed. In case it controls, it actually thinks [ becoming a 
curve in many cases and ]. Suppose that it is the same about other concentration 
gradients stated on these descriptions. 

[0036] next, what is necessary is just to prepare the layer (for it to be hereafter 
described as an "electronic transportability mixing layer") which mixed the 
electron injection ingredient with low (an electron affinity - large) minimum sky 
molecular orbital (it is hereafter described as "LUMO") level, and the high 
electronic transport ingredient of electron mobility, although it is the technique of 
easing the energy barrier over an electron by this technique, an electron injection 
ingredient plays [ the reception of the electron from a cathode side ] a role for 
transport of an electron within an electronic transportability mixing layer, 
respectively, and an electronic transport ingredient comes out of the function of a 
bilayer called a conventional electronic injection layer and a conventional 
electron transport layer further, and can be realized. 

[0037] Moreover, it is desirable to form a concentration gradient in the electronic 
transportability mixing layer described in the top. That is, the rate of the side near 
cathode of an electronic transport ingredient increases as are shown in drawing 
3 , and there are many rates of an electron injection ingredient and they separate 
from cathode. By forming such a concentration gradient, from the reception of the 
electron from a cathode side to transport is carried out to lubrication, without 
forming a big energy barrier, and it contributes to lowering and reinforcement of 
driver voltage. 



[0038] Furthermore, there is also the technique of easing the energy barrier in a 
luminous layer. Namely, what is necessary is just to prepare the layer (for it to be 
hereafter described as a "bipolar nature mixing layer") which mixed the high 
electron hole transport ingredient of hole mobility, and the high electronic 
transport ingredient of electron mobility, and was made into bipolar nature as a 
luminous layer. In this case, although the carrier blocking function in the interface 
of the ends of a luminous layer becomes small, it becomes easy to recombine a 
carrier by the bipolar nature mixing layer according to the carrier mobility 
difference between electron transport layer-bipolar nature mixing layers, and the 
carrier mobility difference between electron hole transporting bed-bipolar nature 
mixing layers. 

[0039] Moreover, it is desirable to form a concentration gradient in the bipolar 
nature mixing layer described in the top. That is, the rate of the side near an 
anode plate of an electronic transport ingredient increases as are shown in 
drawing 4 , and there are many rates of an electron hole transport ingredient and 
they approach cathode. By forming such a concentration gradient, the period 
until it results in recombination from transport of an electron hole and an electron 
is carried out to lubrication, without forming a big energy barrier, and it 
contributes to lowering and reinforcement of driver voltage. 
[0040] In addition, a bipolar nature mixing layer is considered that the direction of 
the low ingredient of excitation energy emits light. The excitation energy in this 
description points out the thing of the energy difference of HOMO and LUMO. By 
photoelectron spectroscopy, it is measurable and HOMO(s) may be considered 
to be ionization potential and homonymy. Moreover, LUMO is computable from 
the value of the excitation energy and HOMO level by defining excitation energy 
as an absorption spectrum end for convenience. 

[0041] Furthermore, there is also the technique of making luminescent material 
dope and emit light to the bipolar nature mixing layer described in the top. In this 
case, the luminescent material which is a dopant needs to have excitation energy 
lower than the electron hole transport ingredient and electronic transport 



ingredient which are contained in a bipolar nature mixing layer. When the dopant 
(example; rubrene) of a carrier trap mold is used especially, since the 
recombination effectiveness of a carrier increases further, it is desirable. 
[0042] Moreover, although the electron hole blocking layer was shown by 
reference 2, generally such a layer consists of blocking ingredients, as for the 
blocking ingredient, what has bigger excitation energy than the ingredient of a 
luminous layer is common (namely, diffusion of a molecule exciton -- it can 
protect), and it is an ingredient which can also block a carrier further. An electron 
hole is mainly blocked in many cases. 

[0043] this invention person devised also about the technique of forming the layer 
(it being hereafter described as a "blocking nature mixing layer") which mixed the 
blocking ingredient and the ingredient (or host ingredient of a luminous layer) of a 
luminous layer. In this case, a blocking nature mixing layer can also function also 
as a luminous layer, and can also do the view of the luminous layer which can 
block a carrier and a molecule exciton efficiently inside a layer. 
[0044] It is desirable to form a concentration gradient, especially concerning a 
blocking nature mixing layer. It is because migration of the carrier (if it is an 
electron hole blocking ingredient electron) of the direction which is not blocked by 
making concentration of a blocking ingredient high gradually is made to 
lubrication as it separates from a luminous layer. 

[0045] By the way, the energy emitted in case it returns from a triplet excitation 
state to a ground state in recent years The organic light emitting device which 
can change (it is hereafter described as "triplet excitation energy") into 
luminescence is announced by successively. The height of the luminous 
efficiency attracts attention (). [ reference 7:D.] F. O'Brien and M.A.Baldo, 
M.E.Thompson and S. R.Forrest and "Improved energy transfer in 
electrophosphorescent devices", Applied Physics Letters, vol.74, No. 3, and 442- 
444 () [ reference (1999) 8:Tetsuo ] TSUTSUI and Moon-Jae YANG, Masayuki 
YAHIRO and Kenji NAKAMURA and Teruichi WATANABE, Taishi TSUJI and 
Yoshinori FUKUDA and Takeo WAKIMOTO and Satoshi MIYAGUCHI, "High 



Quantum Efficiency inOrganic Light-Emitting Devices with Iridium-Complex as a 
Triplet Emissive Center", Japanese Journal of Applied Physics, Vol.38, and 
L1502-L1504 (1999). 

[0046] By reference 7, the metal complex which uses iridium as a central metal 
for the metal complex which uses platinum as a central metal by reference 8 is 
used. The organic light emitting device (it is hereafter described as a "triplet light 
emitting device") which can change such triplet excitation energy into 
luminescence can attain high brightness luminescence and high luminous 
efficiency conventionally. 

[0047] However, according to the example of a report of reference 8, the half-life 
of the brightness at the time of setting initial brightness as 500 cd/m2 is about 
170 hours, and a problem is in a component life. Then, in addition to high 
brightness luminescence and high luminous efficiency by luminescence from a 
triplet excitation state, the very highly efficient light emitting device also of the life 
of a component of being long becomes possible by applying this invention to a 
triplet light emitting device. 

[0048] therefore, the number of interfaces shall be decreased by making a carrier 
transporting bed and a luminous layer into a mixing layer, as stated above (or an 
energy barrier is eased -- making), and what was applied to the triplet light 
emitting device shall include the concept of this invention of making migration of 
a carrier into lubrication in this invention 

[0049] By the way, this invention person considers two devices which are 
described below as a model with which migration of a carrier is barred by 
formation of an organic interface. 

[0050] What is produced from the mol follow G of an organic interface can be first 
considered as one device. The organic compound layer in an organic light 
emitting device is usually the film of an amorphous condition, and this is formed 
when the molecules of an organic compound condense by the intermolecular 
force mainly concerned with the dipole interaction. However, if hetero structure 
(laminated structure) is formed using the floe of such a molecule, the difference 



in the size of a molecule or a configuration may have big effect on the interface 
(namely, organic interface) of hetero structure. 

[0051] When the size of a molecule forms hetero structure especially using a 
greatly different ingredient, it is thought that the consistency of the junction in the 
organic interface worsens. The conceptual diagram is shown in drawing 21 . In 
drawing 21 , the laminating of the first layer 21 1 1 which consists of a small 
molecule 2101, and the second layer 2112 which consists of a large molecule 
2102 is carried out. In this case, the field 2114 where consistency is bad will 
occur in the organic interface 21 13 formed. 

[0052] Since the field 21 14 where the consistency shown by drawing 21 is bad 
may serve as barrier (or energy barrier) which bars migration of a carrier, 
becoming a failure towards the further reduction of driver voltage is suggested. 
Moreover, the carrier which cannot exceed an energy barrier may be 
accumulated as charge, and may carry out induction of the lowering of brightness 
which was described previously. 

[0053] What is produced from the process (that is, an organic interface is formed) 
which forms a laminated structure as another device can be considered. The 
organic light emitting device of a laminated structure is usually produced using 
the vacuum evaporationo equipment of a multi chamber method (in-line method) 
as shown in drawing 22 , in order to avoid the contamination at the time of 
forming each class from a viewpoint of blocking of a carrier, and functional 
separation. 

[0054] The example shown in drawing 22 is the conceptual diagram of the 
vacuum evaporationo equipment for forming three layer systems (it being 
terrorism structure to double) of an electron hole transporting bed, a luminous 
layer, and an electron transport layer. First, an anode plate front face is cleaned 
by carrying in to a carrying-in room the substrate which has anode plates (indium 
stannic acid ghost (it is hereafter described as "ITO") etc.), and irradiating 
ultraviolet rays in a vacuum ambient atmosphere at a UV irradiation room first. 
When especially an anode plate is an oxide like ITO, oxidation treatment is 



performed at a pretreatment room. Furthermore, in order to form each class of a 
laminated structure, a luminous layer ( drawing 22 red, green, three blue colors) 
is formed at the vacuum evaporationo rooms 2202-2204, an electron transport 
layer is formed for an electron hole transporting bed at the vacuum evaporationo 
room 2205 at the vacuum evaporationo room 2201, and cathode is vapor- 
deposited at the vacuum evaporationo room 2206. Finally, it closes at a closure 
room, it takes out from a taking-out room, and an organic light emitting device is 
obtained. 

[0055] It is having vapor-deposited vacuum evaporationo of each class at 
vacuum evaporationo rooms 2201-2205 different, respectively as a feature of the 
vacuum evaporationo equipment of such an in-line method. That is, it is the 
equipment configuration which the ingredient of each class does not almost mix 
mutually. 

[0056] However, although the interior of vacuum evaporationo equipment is 
usually decompressed by about 10-4 to 10 - 5 pascals, the gas components 
(oxygen, water, etc.) of ultralow volume exist. And in the case of the degree of 
vacuum of this level, also of the gas component of these ultralow volume, if it is 
also several seconds, it is said that the adsorption layer of single molecule layer 
extent will be formed easily. 

[0057] Therefore, when producing the organic light emitting device of a laminated 
structure using equipment like drawing 22 , while forming each class, it is a 
problem that a big interval arises. That is, an interval while forming each class, in 
case it conveys via the second conveyance room especially, there is concern 
which forms the adsorption layer (it is hereafter described as an "impurity layer") 
by the gas component of ultralow volume. 

[0058] The conceptual diagram is shown in drawing 23 . In case drawing 23 
carries out the laminating of the first layer 231 1 which consists of the first organic 
compound 2301 , and the second layer 2312 which consists of the second 
organic compound 2302, the impurity layer 2313 which consists of impurities 
2303 of a minute amount (water, oxygen, etc.) seems to be formed between the 



layer. 

[0059] Thus, after completion of an organic light emitting device, since the 
impurity layer formed between each class (namely, organic interface) serves as 
an impurity range which carries out the trap of the carrier and bars migration of a 
carrier, it will raise driver voltage too. Furthermore, since charge will be 
accumulated there when the impurity range which carries out the trap of the 
carrier exists, induction of the lowering of brightness which was described 
previously may be carried out. 

[0060] If it thinks from such a device, in order to conquer the trouble (mol follow 
G aggravation of an organic interface, and formation of an impurity layer) 
produced in an organic interface which was described above, component 
structure and a making process need to escape from the conventional laminating 
constituent child. For example, only the monolayer which mixed the electron hole 
transport ingredient and the electronic transport ingredient as an example of the 
organic light emitting device which eliminated the organic interface thoroughly (It 
is hereafter described as "a mixed monolayer") there is a report of the organic 
light emitting device prepared between two electrodes (Hiroshi ONNAGAWA and 
Kazuo MIYASHITA [ Shigeki NAKA, Kazuhisa SHINNO, Hiroyuki OKADA and ] 
reference 9: --) "Organic Electroluminescent Devices Using a Mixed Single 
Layer", Japanese Journal of Applied Physics, Vol.33, No.12B, L1772-L1774 
(1994). 

[0061] By reference 9, monolayer structure is formed by mixing the 4 and 4'- 
screw [N-(3-methylphenyl)-N-phenyl-amino]-biphenyl (it being hereafter 
described as "TPD") which is electron hole transportability, and Alq3 which is 
electronic transportability at a rate of 1 :4. However, if the comparison with a 
laminated structure (namely, hetero structure which forms the organic interface 
which consists of TPD and Alq3) is carried out, it is shown by the point of 
luminous efficiency that it is inferior compared with a laminated structure. 
[0062] In the case of a mixed monolayer, as the cause, it thinks for the electron 
poured in from the electron hole and cathode which were poured in from the 



anode plate to fall out more often to a counter electrode as it is, without 
recombining. Since a laminated structure has the blocking function of a carrier, 
such a problem has not been produced. 

[0063] In the mixed monolayer of reference 9, that the functional manifestation is 
not performed can put this in another way as a cause. That is, the function of 
electron hole transport is shown, the field near cathode shows the function of 
electronic transport, and if the field near an anode plate does not prepare the 
field which can discover each function of establishing a luminescence field 
(namely, field which a carrier recombines) in the part which is separated from two 
electrodes, even if it abolishes an organic interface, it will not result in efficient 
luminescence [ in an organic compound layer ]. Moreover, since all the inside of 
an organic compound layer functions as a luminous layer, recombination of a 
carrier may be performed near the electrode in practice, and energy transfer may 
be carried out to an electrode material, and it may quench. 
[0064] thus, the time of especially this invention person forming the bipolar nature 
mixing layer in drawing 4 as a luminescence field in consideration of the ability 
not demonstrating engine performance sufficient in a mixed monolayer ~ an 
organic interface - eliminating -- in addition - and the technique of differing in 
reference 7 and realizing the organic light emitting device in which a functional 
manifestation is possible was devised. The conceptual diagram is shown in 
drawing 24 . 

[0065] In drawing 24 , the electron hole transportation zone 2405 which consists 
of an electron hole transport ingredient, the electronic transportation zone 2406 
which consists of an electronic transport ingredient, and the mixing zone 2407 
where the electron hole transport ingredient and the electronic transport 
ingredient were mixed are formed in the organic compound layer 2403 which 
consists of two kinds, an electron hole transport ingredient and an electronic 
transport ingredient. Although the anode plate 2402 is formed on the substrate 
2401 here, it is very good in the structure of reverse of forming the cathode 2404 
on a substrate. In addition, since clear layer systems, such as an electron hole 



transporting bed, are not formed in the case of such a component, the 
expression the "field" which shows each function is used. 
[0066] When such a component is formed, in an anode plate side, an electron 
hole transport ingredient can carry out reception transport of the electron hole, 
and, on the other hand, an electronic transport ingredient can carry out reception 
transport of the electron by the cathode side. Furthermore, since a mixing zone 
2407 is bipolar nature, as for an electron hole and an electron, both sides can 
move in a mixing zone 2407, and in this mixing zone 2407, a carrier is 
recombined and results in luminescence. That is, unlike the mixed monolayer of 
reference 9, the field which can discover each function will exist in the organic 
compound layer 2403. 

[0067] furthermore ~ while enabling a functional manifestation in the case of a 
component like drawing 24 ~ in addition - and an organic interface like the 
conventional laminated structure does not exist. Therefore, the trouble (mol 
follow G aggravation of an organic interface and formation of an impurity layer) 
produced in an above-mentioned organic interface is solvable. In addition, the 
mixing zone which results in luminescence can also prevent quenching by 
carrying out energy transfer to an electrode by separating from two electrodes. 
[0068] First, solution of an organic interface of mol follow G aggravation is 
explained using drawing 25 . the field 2511 which consists of a molecule 2501 
with small drawing 25 , the field 2512 which consists of a large molecule 2502, 
and the mixing zone 2513 containing both the small molecule 2501 and the large 
molecule 2502 -- since - it is the becoming organic light emitting device which is 
represented by drawing 24 . The organic interface 21 1 3 which existed by drawing 
21 does not exist, and the field 21 14 where consistency is bad does not exist, 
either, so that clearly from drawing 25 . 

[0069] moreover, this is simple although it is solution of formation of an impurity 
layer - it is clear. What is necessary is to form a mixing zone on an anode plate 
by vapor-depositing an electron hole transport ingredient and vapor-depositing 
an electronic transport ingredient in the form of vapor codeposition from the 



middle in addition to it, and just to vapor-deposit an electronic transport 
ingredient by stopping vacuum evaporationo of an electron hole transport 
ingredient, after forming a mixing zone when producing an organic light emitting 
device like drawing 24 . Therefore, the interval produced in case an organic light 
emitting device is produced using vacuum evaporationo equipment like drawing 
22 does not exist. That is, the spare time which forms an impurity layer is not 
given. 

[0070] Thus, in order that the organic light emitting device of this invention may 
not form an organic interface, its migration of a carrier is lubricous and having an 
adverse effect of it on the life of driver voltage and a component is lost. 
Furthermore, since functional separation is carried out like the laminated 
structure, it is satisfactory also in respect of luminous efficiency. 
[0071] Moreover, it can be said to the conventional laminated structure being 
mere junction (hetero-junction) between dissimilar material that the structure of 
this invention is mixed junction (mixed-junction) so to speak, and is an organic 
light emitting device based on a new concept. 

[0072] In the luminescence equipment containing the becoming organic light 
emitting device therefore, the organic compound layer prepared between an 
anode plate, cathode, and said anode plate and said cathode in this invention - 
since ~ said organic compound layer The electron hole transportation zone 
which consists of a high electron hole transport ingredient of hole mobility rather 
than electron mobility, Said electron hole transportation zone is located [ in 
addition ] in said anode plate side rather than said electronic transportation zone, 
including the electronic transportation zone which consists of a high electronic 
transport ingredient of electron mobility rather than hole mobility. And between 
said electron hole transportation zones and said electronic transportation zones It 
is characterized by preparing the mixing zone containing both said electron hole 
transport ingredient and said electronic transport ingredient. 
[0073] In addition, in drawing 24 , the hole-injection field which consists of an 
ingredient (it is hereafter described as a "hole-injection ingredient") which raises 



the impregnation nature of an electron hole between an anode plate and an 
organic compound layer may be inserted. Moreover, the electron injection field 
which consists of an ingredient (it is hereafter described as an "electron injection 
ingredient") which raises electronic impregnation nature between cathode and an 
organic compound layer may be inserted. Furthermore, you may also incorporate 
both a hole-injection field and an electron injection field. 
[0074] In this case, since a hole-injection ingredient or an electron injection 
ingredient is an ingredient for making small the carrier impregnation obstruction 
from an electrode to an organic compound layer, it makes lubrication migration of 
the carrier from an electrode to an organic compound layer, and has the 
effectiveness which can eliminate are recording of charge. However, it is 
desirable to form an interval as a dish between a viewpoint to each impregnation 
ingredient and organic compound layers which avoid formation of an impurity 
layer which was described previously. 

[0075] By the way, the concentration of an electron hole transport ingredient 
decreases gradually to the direction of [ from an anode plate ] cathode in the 
mixing zone containing both an electron hole transport ingredient and an 
electronic transport ingredient, and, as for the concentration of an electronic 
transport ingredient, it is desirable from a viewpoint of carrier balance control to 
form a concentration gradient which increases gradually. Moreover, in this 
invention, since a mixing zone is also a recombination field of a carrier, it is 
desirable for there to be thickness of 10nm or more. 

[0076] Moreover, as shown in drawing 26 (a), in the organic compound layer 
2603, the electron hole transportation zone 2605 which consists of an electron 
hole transport ingredient, the electronic transportation zone 2606 which consists 
of an electronic transport ingredient, and the mixing zone 2607 where the 
electron hole transport ingredient and the electronic transport ingredient were 
mixed are formed, and suppose that the structure which adds the luminescent 
material 2608 which presents luminescence as a dopant to a mixing zone 2607 
further is also included in this invention. In addition, although the anode plate 



2602 is formed on the substrate 2601 here, it is very good in the structure of 
reverse of forming the cathode 2604 on a substrate. Moreover, the hole-injection 
field and the electron injection field may be prepared between the electrode and 
the organic compound layer. 

[0077] If luminescent material 2608 is doped to a mixing zone 2607, in order that 
luminescent material 2608 may carry out the trap of the carrier, the rate of 
recombination improves, and high luminous efficiency can be expected. It can be 
said to be one of the advantages that the luminescent color is also controllable 
by luminescent material 2608. However, as for excitation energy [ in / in this case 
/ luminescent material 2608 ], it is desirable that it is the smallest in the 
compound contained in a mixing zone 2607. 

[0078] Moreover, a luminescence field can prevent quenching (it is hereafter 
described as "quenching") by carrying out energy transfer to an electrode 
material by if possible separating from two electrodes. Therefore, the field which 
dopes luminescent material may be not the whole region but the part (especially 
center section) in a mixing zone. 

[0079] Furthermore, as shown in drawing 26 (b), in the organic compound layer 
2603, the electron hole transportation zone 2605 which consists of an electron 
hole transport ingredient, the electronic transportation zone 2606 which consists 
of an electronic transport ingredient, and the mixing zone 2607 where the 
electron hole transport ingredient and the electronic transport ingredient were 
mixed are formed, and suppose further that the structure which adds the blocking 
ingredient 2609 is also included in this invention to a mixing zone 2607. In 
addition, although the anode plate 2602 is formed on the substrate 2601 here, it 
is very good in the structure of reverse of forming the cathode 2604 on a 
substrate. Moreover, the hole-injection field and the electron injection field may 
be prepared between the electrode and the organic compound layer. 
[0080] If the blocking ingredient 2609 is doped to a mixing zone 2607, since the 
rate of recombination of the carrier in a mixing zone 2607 improves and diffusion 
of a molecule exciton can also be prevented/ high luminous efficiency is 



expectable. However, as for excitation energy level [ in / in this case / a blocking 
ingredient ], it is desirable that it is the largest in the ingredient contained in a 
mixing zone 2607. 

[0081] Moreover, since a blocking ingredient has the function which blocks one of 
the two of an electron hole or an electron in many cases, when it is doped 
throughout the inside of a mixing zone, the carrier balance in a mixing zone may 
be lost. Therefore, the field which dopes a blocking ingredient may be not the 
whole region but the part (especially edge) in a mixing zone. 
[0082] In addition, in drawing 26 (b), luminescent material 2608 is also added as 
a still more desirable example. That is, it is the gestalt merged to drawing 26 (a). 
If an electron hole blocking ingredient is added to a cathode side like drawing 26 
(b) rather than the field which has added luminescent material 2608 when the 
blocking ingredient 2609 has electron hole blocking nature, luminescent material 
will emit light efficiently. 

[0083] Moreover, in addition to high brightness luminescence and high luminous 
efficiency by luminescence from a triplet excitation state, the very highly efficient 
light emitting device that the life of a component is also long compared with 
reference 8 becomes possible by applying this invention to a triplet light emitting 
device. 

[0084] In addition, as for the molecule exciton of a triplet, it is desirable that the 
blocking ingredient is contained for diffusion length in the mixing zone since it is 
large compared with the molecule exciton of a singlet. That is, when it explains 
using drawing 26 (b), it is desirable to also add the blocking ingredient 2609 
simultaneously using the ingredient (for it to be hereafter described as "triplet 
luminescent material") which can change triplet excitation energy into 
luminescence as a luminescent material 2608. 

[0085] Below, in the gestalt which adds luminescent material as shown by 
drawing 26 further, it is more suitable for production and the example of a shelf is 
described. The component structure is shown in drawing 27 . 
[0086] With the component of drawing 27 , in the organic compound layer 2703 



containing an electron hole transport ingredient and an electronic transport 
ingredient, the electron hole transportation zone 2705 which consists of an 
electron hole transport ingredient, the electronic transportation zone 2706 which 
consists of an electronic transport ingredient, and the mixing zone 2707 where 
the electron hole transport ingredient and the electronic transport ingredient were 
mixed at a fixed rate have been formed, and the luminescence field has been 
further formed in the mixing zone 2707 by adding the luminescent material 2708 
which presents luminescence. Although the anode plate 2702 is formed on the 
substrate 2701 here, it is very good in the structure of reverse of forming the 
cathode 2704 on a substrate. 

[0087] In addition, the concentration profile at the time of making the ratio of 
concentration of the electron hole transport ingredient and electronic transport 
ingredient in a mixing zone into x:y becomes like drawing 28 . 
[0088] When such a component is formed, in an anode plate side, an electron 
hole transport ingredient can carry out reception transport of the electron hole, 
and, on the other hand, an electronic transport ingredient can carry out reception 
transport of the electron by the cathode side. Furthermore, since a mixing zone 
2707 is bipolar nature, as for an electron hole and an electron, both sides can 
move in a mixing zone 2707. Moreover, since the mixing zone 2707 is made into 
fixed rate x:y, it is easy to produce. 

[0089] An important thing is that the luminescence field containing luminescent 
material is formed in a mixing zone 2707 here. That is, the luminescence field 
was kept away from the electrode and quenching (it is hereafter described as 
"quenching") by the electrode is also prevented at the same time it prevents 
bypassing by adding luminescent material to a mixing zone 2707, without a 
carrier recombining the inside of a mixing zone. 

[0090] In the luminescence equipment containing the becoming organic light 
emitting device therefore, the organic compound layer prepared between an 
anode plate, cathode, and said anode plate and said cathode in this invention -- 
since - said organic compound layer The electron hole transportation zone 



which consists of an electron hole transport ingredient, and the electronic 
transportation zone which consists of an electronic transport ingredient are 
included. And between said electron hole transportation zones and said 
electronic transportation zones the mixing zone which contains said electron hole 
transport ingredient and said electronic transport ingredient at a fixed rate forms - 
- having -- **** - in addition - and it is characterized by preparing the 
luminescence field where the luminescent material which presents luminescence 
in said mixing zone was added. 

[0091] In addition, as for luminescent material, compared with an electron hole 
transport ingredient and an electronic transport ingredient, it is desirable that 
excitation energy is small. This is for preventing the energy transfer of a molecule 
exciton. 

[0092] Moreover, in drawing 27 , the hole-injection field which consists of an 
ingredient (it is hereafter described as a "hole-injection ingredient") which raises 
the impregnation nature of an electron hole between an anode plate and an 
organic compound layer may be inserted. Moreover, the electron injection field 
which consists of an ingredient (it is hereafter described as an "electron injection 
ingredient") which raises electronic impregnation nature between cathode and an 
organic compound layer may be inserted. Furthermore, you may also incorporate 
both a hole-injection field and an electron injection field. 
[0093] In this case, since a hole-injection ingredient or an electron injection 
ingredient is an ingredient for making small the carrier impregnation obstruction 
from an electrode to an organic compound layer, it makes lubrication migration of 
the carrier from an electrode to an organic compound layer, and has the 
effectiveness which can eliminate are recording of charge. However, it is 
desirable to form an interval as a dish between a viewpoint to each impregnation 
ingredient and organic compound layers which avoid formation of an impurity 
layer which was described previously. 

[0094] Moreover, in a mixing zone, the recombination section of a carrier is 
mostly decided by the mixing ratio (the more it becomes bipolar nature, the more 



it becomes in the center mostly), therefore, luminescent material -- the whole 
region in a mixing zone you may add ( drawing 29 (a)) -- you may add to a part 
( drawing 29 (b)). In addition, the sign of drawing 27 is quoted in drawing 29 . 
[0095] Furthermore, as shown in drawing 30 (a), in the organic compound layer 
2703, the electron hole transportation zone 2705 which consists of an electron 
hole transport ingredient, the electronic transportation zone 2706 which consists 
of an electronic transport ingredient, and an electron hole transport ingredient 
and an electronic transport ingredient are mixed, and the mixing zone 2707 
where luminescent material was also added is formed, and suppose further that 
the structure which adds the blocking ingredient 2709 is also included in this 
invention to a mixing zone 2707. In addition, although the anode plate 2702 is 
formed on the substrate 2701 here, it is very good in the structure of reverse of 
forming the cathode 2704 on a substrate. Moreover, the hole-injection field and 
the electron injection field may be prepared between the electrode and the 
organic compound layer. 

[0096] In addition, excitation energy level is the largest in the ingredient 
contained in a mixing zone 2707, and the blocking ingredient in this case of the 
ingredient which has the function which prevents diffusion of the function which 
blocks a carrier, or a molecule exciton is desirable. If the blocking ingredient 
2709 is added to a mixing zone 2707, since the rate of recombination of the 
carrier in a mixing zone 2707 improves and diffusion of a molecule exciton can 
also be prevented, high luminous efficiency is expectable. However, since a 
blocking ingredient has the function which blocks one of the two of an electron 
hole or an electron in many cases, when it is added throughout the inside of a 
mixing zone, the carrier balance in a mixing zone may be lost. Therefore, let the 
field which adds a blocking ingredient be the part instead of the whole region in a 
mixing zone. 

[0097] Moreover, HOMO level is low, namely, a blocking ingredient usually has 
the effective ingredient which can block an electron hole. Therefore, as shown in 
drawing 30 (b), the technique of adding a blocking ingredient to a cathode side is 



more useful than the field which has added luminescent material 2708. 
[0098] Furthermore, in addition to high brightness luminescence and high 
luminous efficiency by luminescence from a triplet excitation state, the very highly 
efficient light emitting device also of the life of a component of being long 
becomes possible by applying triplet luminescent material as a luminescent 
material added in such component structure. In addition, as for the molecule 
exciton of a triplet, it is desirable that the blocking ingredient is contained for 
diffusion length in the mixing zone since it is large compared with the molecule 
exciton of a singlet. 

[0099] By the way, since the mixing zone which consists of an electron hole 
transport ingredient and an electronic transport ingredient which were described 
above needs to be bipolar nature, as for the percentage of the mass of the 
electron hole transport ingredient to the sum total mass of an electron hole 
transport ingredient and an electronic transport ingredient, in a mixing zone, it is 
desirable that it is [ 10% or more ] 90 or less %. However, it is thought that this 
ratio is sharply changed with the combination of an ingredient. 
[0100] Moreover, since the mixing zone which consists of an electron hole 
transport ingredient and an electronic transport ingredient includes the 
luminescence field, i.e., the recombination field of a carrier, the thickness which 
is extent which exists so that a carrier may not bypass is needed. Therefore, as 
for said mixing zone, it is desirable for there to be thickness of 10nm or more, 
moreover, bipolar one -- ** -- considering that resistance of a field is high, 100nm 
or less is desirable. 

[0101] carrying out the above invention - the former - driver voltage - low - in 
addition - and the long luminescence equipment of a life can be offered, 
furthermore, the thing for which an electric appliance is produced using said 
luminescence equipment -- the former - a low power -- it is - in addition -- and 
the electric appliance which merit-maintains and is carried out can be offered. 
[0102] 

[Embodiment of the Invention] Below, the gestalt at the time of carrying out this 



invention is described. In addition, although it is good if either an anode plate or 
the cathode of the organic light emitting device is transparent at least in order to 
take out luminescence, in the gestalt of this operation, it forms a transparent 
anode plate on a substrate, and describes it with the component structure which 
takes out light from an anode plate. In practice, the structure which takes out light 
from cathode, and the structure which takes out light from a reverse side with a 
substrate are also applicable. 

[0103] First, the gestalt of operation of the organic light emitting device in which 
the electron hole transportability mixing layer was formed is explained using 
drawing 5 . Drawing 5 showed the structure which carried out the laminating of 
the electron hole transportability mixing layer 503, a luminous layer 504, an 
electron transport layer 505, and the cathode 506 on the substrate 501 which has 
an anode plate 502. In addition, it is possible not to insert a luminous layer 504 
but to also make the electron hole transportability mixing layer 503 or an electron 
transport layer 505 bear luminescence. Both a hole-injection ingredient and an 
electron hole transport ingredient are mixed, and the electron hole transportability 
mixing layer 503 is formed. 

[0104] In addition, as the electron hole transportability mixing layer 503 was 
shown in drawing 2 , the concentration gradient which consists of a hole-injection 
ingredient and an electron hole transport ingredient may be formed. In this case, 
when using an ingredient with high insulation like an aluminum oxide as a hole- 
injection ingredient, the steep thing (it decreases immediately as it separates 
from an anode plate) of the concentration gradient of a hole-injection ingredient is 
desirable. 

[0105] Next, the gestalt of operation of the organic light emitting device in which 
the electronic transportability mixing layer was formed is explained using drawing 
6 . Drawing 6 showed the structure which carried out the laminating of the 
electron hole transporting bed 603, a luminous layer 604, the electronic 
transportability mixing layer 605, and the cathode 606 on the substrate 601 which 
has an anode plate 602. In addition, it is possible not to insert a luminous layer 



604 but to also make the electronic transportability mixing layer 605 or the 
electron hole transporting bed 603 bear luminescence. Both an electron injection 
ingredient and an electronic transport ingredient are mixed, and the electronic 
transportability mixing layer 605 is formed. 

[0106] In addition, as the electronic transportability mixing layer 605 was shown 
in drawing 3 , the concentration gradient which consists of an electron injection 
ingredient and an electronic transport ingredient may be formed. In this case, 
when using an ingredient with high insulation like lithium fluoride as an electron 
injection ingredient, the steep thing (it decreases immediately) of the 
concentration gradient of an electron injection ingredient is desirable. 
[0107] Next, the gestalt of operation of the organic light emitting device in which 
the bipolar nature mixing layer was formed is explained using drawing 7 . 
Drawing 7 showed the structure which carried out the laminating of a hole 
injection layer 703, the bipolar nature mixing layer 704, an electronic injection 
layer 705, and the cathode 706 on the substrate 701 which has an anode plate 
702. Both an electron hole transport ingredient and an electronic transport 
ingredient are mixed, and the bipolar nature mixing layer 704 is formed. 
[0108] In addition, as the bipolar nature mixing layer 704 was shown in drawing 
4 , the concentration gradient which consists of an electron hole transport 
ingredient and an electronic transport ingredient may be formed. 
[0109] Moreover, as shown in drawing 24 , a mixing zone 2407, and the electron 
hole transportation zone 2405 and the electronic transportation zone 2406 may 
be continuously joined by using the component of the electronic transportation 
zone 2406 as an electronic transport ingredient contained in a mixing zone 2407, 
using the component of the electron hole transportation zone 2405 as an electron 
hole transport ingredient contained in a mixing zone 2407. In this case, with two 
kinds of compounds (an electron hole transport ingredient and electronic 
transport ingredient), if it is the former [ say / an electron hole transportation zone, 
a luminescence field, and an electronic transportation zone ], there is an 
advantage which can play the role of three layers. In addition, although drawing 



24 does not show, a hole injection layer may be inserted between an anode plate 
2402 and the electron hole transportation zone 2405, and an electronic injection 
layer may be inserted between cathode 2404 and the electronic transportation 
zone 2406. 

[01 10] Although formation of an impurity layer can be prevented by carrying out 
such component structure, the production process which produces an organic 
light emitting device in this case becomes important. Then, the example for which 
were suitable is described about the manufacture approach of such component 
structure. 

[0111] The conceptual diagram of vacuum evaporationo equipment is shown in 
drawing 31 . Although drawing 31 (a) is the plan, it is the single chamber method 
which installs one vacuum tub 3110 as a vacuum evaporationo room, and has 
prepared two or more sources of vacuum evaporationo in the vacuum tub. And 
the ingredient with which various functions, such as a hole-injection ingredient, 
an electron hole transport ingredient, an electronic transport ingredient, an 
electron injection ingredient, a blocking ingredient, luminescent material, and a 
component of cathode, differ is independently contained by said two or more 
sources of vacuum evaporationo, respectively. 

[01 12] In the vacuum evaporationo equipment which has such a vacuum 
evaporationo room, the substrate which has anode plates (ITO etc.) in a carrying- 
in room is carried in first, and when an anode plate is an oxide like ITO, oxidation 
treatment is performed at a pretreatment room (in addition, although not 
illustrated in drawing 31 (a), in order to clean an anode plate front face, it is also 
possible to install a UV irradiation room). Furthermore, all the ingredients that 
form an organic light emitting device are vapor-deposited in the vacuum tub 31 10. 
However, cathode may be formed within this vacuum tub 31 10, may prepare a 
vacuum evaporationo room independently and may form cathode there. What is 
necessary is in short, just to vapor-deposit between until it forms cathode within 
one vacuum tub 31 10. Finally, it closes at a closure room, it takes out from a 
taking-out room via a conveyance room, and an organic light emitting device is 



obtained. 

[0113] The procedure which produces the organic light emitting device of this 
invention using the vacuum evaporationo equipment of such a single chamber 
method is explained using drawing 31 (b) and (the sectional view of the vacuum 
tub 31 10). Drawing 31 (b) shows the process which forms the organic compound 
layer which consists of an electron hole transport ingredient 3116 and an 
electronic transport ingredient 31 1 7 using the vacuum tub 31 1 0 which has two 
sources of vacuum evaporationo (the source a3118 of organic compound 
vacuum evaporationo, and source b3119 of organic compound vacuum 
evaporationo) for drawing simplification. 

[01 14] First, in the vacuum tub 31 10, the substrate 3101 which has an anode 
plate 3102 is carried in, and it fixes in standing ways 31 1 1 (at the time of vacuum 
evaporationo, a substrate is usually rotated). Next, after decompressing the 
inside of the vacuum tub 3110 (10 - 4 pascals or less are desirable), a container 
a31 12 is heated, the electron hole transport ingredient 31 16 is evaporated, after 
reaching a predetermined vacuum evaporationo rate (unit : [**/s]), a shutter 
a3114 is opened, and vacuum evaporationo is started. The container b3113 is 
also heated closing a shutter b31 1 5 at this time. 

[0115] Then, with the shutter a3114 opened, by opening a shutter b31 15, vapor 
codeposition of the electronic transport ingredient 3117 is carried out (condition 
shown by drawing 31 (b)), and a mixing zone 3104 is formed behind the electron 
hole transportation zone 3103. By this actuation, an impurity layer does not mix 
between the electron hole transportation zone 3103 and a mixing zone 3104. 
[0116] In order to form an electronic transportation zone furthermore, heating of 
closing and a container a31 12 is ended [ a shutter b31 15 ] for a shutter a31 14 as 
[ open beam ]. Of this actuation, an impurity layer is not formed between a mixing 
zone 3104 and an electronic transportation zone. 

[0117] Furthermore, there is also the technique of making luminescent material 
dope and emit light to the mixing zone 2607 shown in drawing 26 (a). In this case, 
the luminescent material which is a dopant needs to have excitation energy lower 



than the electron hole transport ingredient and electronic transport ingredient 
which are contained in a mixing zone 2607. 

[01 18] Thus, also when doping luminescent material, in order to prevent 
formation of an impurity layer, the production process which produces an organic 
light emitting device becomes important. Below, the manufacture approach is 
described. 

[01 19] Although drawing 32 (a) is the plan of vacuum evaporationo equipment, it 
is a single chamber method which installs one vacuum tub 3210 as a vacuum 
evaporationo room, and has prepared two or more sources of vacuum 
evaporationo in the vacuum tub. And the ingredient with which various functions, 
such as a hole-injection ingredient, an electron hole transport ingredient, an 
electronic transport ingredient, an electron injection ingredient, a blocking 
ingredient, luminescent material, and a component of cathode, differ is 
independently contained by said two or more sources of vacuum evaporationo, 
respectively. 

[0120] In the vacuum evaporationo equipment which has such a vacuum 
evaporationo room, the substrate which has anode plates (ITO etc.) in a carrying- 
in room is carried in first, and when an anode plate is an oxide like ITO, oxidation 
treatment is performed at a pretreatment room (in addition, although not 
illustrated in drawing 32 (a), in order to clean an anode plate front face, it is also 
possible to install a UV irradiation room). Furthermore, all the ingredients that 
form an organic light emitting device are vapor-deposited in the vacuum tub 3210. 
However, cathode may be formed within this vacuum tub 3210, may prepare a 
vacuum evaporationo room independently and may form cathode there. What is 
necessary is in short, just to vapor-deposit between until it forms cathode within 
one vacuum tub 3210. Finally, it closes at a closure room, it takes out from a 
taking-out room via a conveyance room, and an organic light emitting device is 
obtained. 

[0121] The procedure which produces the organic light emitting device of this 
invention using the vacuum evaporationo equipment of such a single chamber 



method is explained using drawing 32 (b) and (the sectional view of the vacuum 
tub 3210). Drawing 32 (b) shows the process which forms the organic compound 
layer which contains the electron hole transport ingredient 3221, the electronic 
transport ingredient 3222, and luminescent material 3223 as easiest example 
using the vacuum tub 3210 which has three sources of vacuum evaporationo 
(the source a3216 of organic compound vacuum evaporationo, the source b3217 
of organic compound vacuum evaporationo, and source c3218 of organic 
compound vacuum evaporationo). 

[0122] First, in the vacuum tub 3210, the substrate 3201 which has an anode 
plate 3202 is carried in, and it fixes in standing ways 321 1 (at the time of vacuum 
evaporationo, a substrate is usually rotated). Next, after decompressing the 
inside of the vacuum tub 3210 (10-4 pascals or less are desirable), a container 
a3212 is heated, the electron hole transport ingredient 3221 is evaporated, after 
reaching a predetermined vacuum evaporationo rate (unit : [nm/s]), a shutter 
a3214 is opened, and vacuum evaporationo is started. The container b3213 is 
also heated closing a shutter b3215 at this time. 

[0123] Then, with the shutter a3214 opened, by opening a shutter b3215, vapor 
codeposition of the electronic transport ingredient 3222 is carried out, and a 
mixing zone 3204 is formed behind the electron hole transportation zone 3203. 
By this actuation, an impurity layer does not mix between the electron hole 
transportation zone 3203 and a mixing zone 3204. Here, the luminescent 
material 3223 of a minute amount is also added on the way in the case of this 
mixing zone 904 formation (condition shown by drawing 32 (b)). 
[0124] In order to form an electronic transportation zone furthermore, heating of 
closing and a container a3212 is ended [ a shutter b3215 ] for a shutter a3214 as 
[ open beam ]. Of this actuation, an impurity layer is not formed between a mixing 
zone 3204 and an electronic transportation zone. 

[0125] If this approach is applied, all the organic light emitting devices stated by 
The means for solving a technical problem are producible. For example, what is 
necessary is to install the source of vacuum evaporationo for vapor-depositing 



the blocking ingredient in drawing 32 (b), and just to make it evaporate during 
formation of a mixing zone, when adding a blocking ingredient to a mixing zone 
3204. 

[0126] Moreover, what is necessary is just to install the source of vacuum 
evaporationo of each impregnation ingredient in the same vacuum tub 3210, 
even when forming a hole-injection field or an electron injection field. For 
example, in drawing 32 (b), when preparing a hole-injection field by vacuum 
evaporationo between an anode plate 3202 and the electron hole transportation 
zone 3203, after vapor-depositing a hole-injection ingredient on an anode plate 
3202, formation of an impurity layer can be avoided because an interval 
evaporates the electron hole transport ingredient 3221 immediately as a dish. 
[0127] In addition, since a concentration gradient can also be formed in the 
mixing zone described above, reference is made about the example of the 
formation technique of a concentration gradient here. Here, the case where 
membranes can be formed with the vacuum deposition by resistance heating is 
described. When correlation with the evaporating temperature of an ingredient 
and a vacuum evaporationo rate (a unit is usually nm/s) can be taken about the 
formation technique of a concentration gradient, it is also possible to control a 
vacuum evaporationo rate by temperature control. However, especially the 
thermal conductivity of the organic material usually used in a powder 
configuration is bad, and the control by temperature tends to produce 
unevenness. Therefore, it is desirable to carry out by the vacuum evaporationo 
rate control (for it to act as the monitor of the thickness with a quartz resonator) 
which prepared for the respectively different source of vacuum evaporationo two 
kinds of ingredients which form a concentration gradient, and used the shutter. 
The gestalt is shown in drawing 1 1 . 

[0128] Drawing 1 1 explains the formation technique of a concentration gradient 
for the component structure shown by drawing 24 to an example. Therefore, the 
sign used by drawing 24 is quoted in drawing 1 1 . First, in the membrane 
formation room 1110, the substrate 1101 which has an anode plate 1 102 is 



carried in, and it fixes in standing ways 1111 (at the time of vacuum evaporationo, 
a substrate is usually rotated). 

[0129] Next, the electron hole transportation zone 2405 which consists of an 
electron hole transport ingredient 1116 is formed by heating the sample room 
a1 1 12 in which the electron hole transport ingredient 1 1 16 was installed, and 
opening a shutter a1 1 14. Although the sample room b1 1 13 in which the 
electronic transport ingredient 1 1 17 was installed is also simultaneously heated 
at this time, the shutter b1 115 is closed. 

[0130] The shutter b1115 is gradually opened at the same time it closes a shutter 
a1 1 14 gradually, after the electron hole transportation zone 2405 reaches 
predetermined thickness. The concentration gradient of a mixing zone 2407 is 
formed with the closing motion rate at this time. What is necessary is just to set 
up the closing motion rate so that a mixing zone 2407 may reach predetermined 
thickness, and so that the electronic transport ingredient 1117 may reach a 
predetermined vacuum evaporationo rate (rate at the time of vapor-depositing 
the electronic transportation zone 2406) when a shutter a1 1 14 closes thoroughly. 
The component which formed the electronic transportation zone 2406 for the 
shutter b1 1 15 as [ open beam ] after that, and formed the concentration gradient 
in the component structure of drawing 24 becomes possible. 
[0131] In addition, in component structures other than drawing 24 , this approach 
can be applied, also when [ all ] forming a concentration gradient. Moreover, 
when doping luminescent material to a bipolar nature mixing layer or a mixing 
zone, only the increase of one and the time zone which dope by carrying out 
should open the shutter of the source of vacuum evaporationo of a dopant in a 
pan for the source of vacuum evaporationo of drawing 11 . 
[0132] However, a means to form a concentration gradient is not restricted only 
to this technique. 

[0133] By the way, the gestalt of some operations [ like ] described in the top can 
also be compounded and used. For example, it is the technique applied 
combining an electron hole transportability mixing layer, an electronic 



transportability mixing layer, and a bipolar nature mixing layer. The example is 
shown in drawing 8 . 

[0134] The component structure shown in drawing 8 carries out the laminating of 
the electronic transportability mixing layer 805 which consists of the bipolar 
nature mixing layer 804, the electronic transport ingredient 813, and the electron 
injection ingredient 814 which consist of the electron hole transportability mixing 
layer 803, the electron hole transport ingredient 812, and the electronic transport 
ingredient 813 which consist of a hole-injection ingredient 811 and an electron 
hole transport ingredient 812 on the substrate 801 which has an anode plate 802, 
and the cathode 806. 

[0135] In addition, in the gestalt of this operation, the luminescence field 807 
which carried out the little dope of the luminescent material 815 is established in 
the bipolar nature mixing layer 804 interior. Moreover, in each class, the 
concentration gradient as shown to Graf 810 was formed. In addition, the mimetic 
diagram of the band diagram expected at the time of forming such a 
concentration gradient is shown in drawing 19 . 

[0136] According to this component structure, if it is the former, four layer 
systems ( drawing 19 (a)) of a hole injection layer, an electron hole transporting 
bed, an electron transport layer, and an electronic injection layer will be settled in 
three layer systems ( drawing 19 (b)). And the inside of each mixing layer has 
only a gently-sloping energy barrier, and between each mixing layer, it is 
continuously joined with the electron hole transport ingredient 812 and the 
electronic transport ingredient 813, and is advantageous to migration of a carrier 
as shown in drawing 19 (b). 

[0137] Next, the gestalt of operation at the time of applying the component of 
combining each mixing layer as mentioned above to a triplet light emitting device 
is explained. Usually, the basic structure of a triplet light emitting device is 
component structure like drawing 9 as it is shown in reference 8. That is, they are 
a substrate 901, an anode plate 902, the electron hole transporting bed 903, the 
luminous layer 904 that dopes triplet luminescent material into a host ingredient, 



and is formed in it, the blocking layer 905, an electron transport layer 906, and 
cathode 907. The blocking layer 905 consists of a blocking ingredient, and the 
role which prevents diffusion of the molecule exciton generated in the luminous 
layer 904 is also played at the same time it blocks an electron hole and raises the 
recombination effectiveness of the carrier in a luminous layer 904. Moreover, it is 
also the ingredient of electronic transportability. 

[0138] Luminous efficiency can be further raised by forming a hole injection layer 
and an electronic injection layer to the component structure of drawing 9 . 
However, it is five layer systems as show free to drawing 9 , and the number of 
interfaces will increase further by increasing a layer further upwards. Then, this 
invention is applied. 

[0139] That is, in drawing 9 , they are technique, such as making the electron 
transport layer 906 which makes the electron hole transporting bed 903 the 
electron hole transportability mixing layer which consists of a hole-injection 
ingredient and an electron hole transport ingredient and which makes a luminous 
layer 904 the bipolar nature mixing layer which consists of an electron hole 
transport ingredient and a host ingredient of a luminous layer into the electronic 
transportability mixing layer which consists of an electronic transport ingredient 
and an electron injection ingredient. What is necessary is just to dope triplet 
luminescent material into the part in which the host ingredient of a luminous layer 
exists. Moreover, as shown in drawing 2 - drawing 4 , it is also effective to form a 
concentration gradient in each mixing layer. 

[0140] In addition, in drawing 9 , although used as an independent layer, the 
blocking layer 905 may be mixed with the host ingredient of a luminous layer, 
when carrying out this invention (that is, a blocking nature mixing layer may be 
formed). However, it is desirable to form a concentration gradient so that a 
blocking ingredient may serve as high concentration from a viewpoint which 
prevents diffusion of a molecule exciton at a cathode side. 
[0141] Based on the above, an example of the gestalt of the operation which 
applied the component of combining each mixing layer to the triplet light emitting 



device is shown in drawing 10 . That is, the laminating of the electronic 
transportability mixing layer 1006 which consists of the blocking nature mixing 
layer 1005, the blocking ingredient 1014 (it serves also as the electronic transport 
ingredient in this case), and the electron injection ingredient 1015 which consist 
of the bipolar nature mixing layer 1004, the host ingredient 1013, and the 
blocking ingredient 1014 which consist of the electron hole transportability mixing 
layer 1003, the electron hole transport ingredient 1012, and the host ingredient 
1013 which consist of a hole-injection ingredient 1011 and an electron hole 
transport ingredient 1012 on the substrate 1001 which has an anode plate 1002, 
and the cathode 1007 carries out. The concentration gradient as shown to Graf 
1010 was formed in each class. 

[0142] In addition, since the gestalt of this operation is a triplet light emitting 
device, the luminescence field 1008 which carried out the little dope of the triplet 
luminescent material 1016 has been formed. As for the luminescence field 1008, 
it is desirable to install in the field where the concentration of the host ingredient 

1013 is high as shown by drawing 10 . Moreover, the mimetic diagram of the 
band diagram expected at the time of forming a concentration gradient as shown 
to Graf 1010 is shown in drawing 20 (b). 

[0143] According to this component structure, if it is the former, five layer 
systems ( drawing 20 (a)) of a hole injection layer, an electron hole transporting 
bed, a luminous layer, a blocking layer (it serves as an electron transport layer), 
and an electronic injection layer will be settled in four layer systems ( drawing 20 
(b)). And the inside of each mixing layer has only a gently-sloping energy barrier, 
and between each mixing layer, it is continuously joined with the electron hole 
transport ingredient 1012, the host ingredient 1013, and the blocking ingredient 

1014 (it serves as the electronic transport ingredient), and is advantageous to 
migration of a carrier as shown in drawing 20 (b). 

[0144] Finally, the suitable ingredients for a hole-injection ingredient, an electron 
hole transport ingredient, an electronic transport ingredient, an electron injection 
ingredient, a blocking ingredient, luminescent material, the component of cathode, 



etc. are enumerated below. However, the ingredient used for the organic light 
emitting device of this invention is not limited to these. 

[0145] As a hole-injection ingredient, if it is an organic compound, the compound 
of a porphyrin system is effective and there are a phthalocyanine (abbreviated 
name; H2Pc), a copper phthalocyanine (abbreviated name; CuPc), etc. The 
ingredient which performed chemistry doping is also in a conductive high 
molecular compound, and the polyethylene dioxythiophene (abbreviated-name- 
EDOT) which doped polystyrene sulfonate (abbreviated-name-SS), the poly 
aniline (abbreviated-name ;P Ani.), a polyvinyl carbazole (abbreviated-name ;P 
VK.), etc. are mentioned. Moreover, the high molecular compound of an insulator 
is also effective in respect of flattening of an anode plate, and polyimide 
(abbreviated-name-l) is used well. Furthermore, an inorganic compound is also 
used and there is a super-thin film of an aluminum oxide (alumina) besides metal 
thin films, such as gold and platinum, etc. 

[0146] The compound of an aromatic amine system (namely, thing which has 
association of benzene ring-nitrogen) is used most widely as an electron hole 
transport ingredient. The 4 and 4'-screw [N-(1-naphthyl)-N-phenyl-amino]- 
biphenyl (abbreviated name; alpha-NPD) which is its derivative besides TPD 
described previously as an ingredient used widely, 4, 4', a 4"-tris (N and N- 
diphenylamino)-triphenylamine (abbreviated name; TDATA), Starburst mold 
aromatic amine compounds, such as 4, 4', and a 4"-tris [N-(3-methylphenyl)-N- 
phenyl-amino]-triphenylamine (abbreviated name; MTDATA), are mentioned. 
[0147] Others [ Alq /3 / which the metal complex was well used and was 
previously described as an electronic transport ingredient ], Tris (4-methyl-8- 
quinolinolato) aluminum (abbreviated name; aluminum (mq3)), The metal 
complex which has a quinoline frame or benzoquinoline frames, such as bis(10- 
hydroxy [benzoh]-kino RINATO) beryllium (abbreviated name; Be2 (Bq)), Screw 
which is a mixed ligand complex (2-methyl-8-quinolinolato) -(4-phenyl 
phenolate)- There is aluminum (abbreviated name; BAIq) etc. Moreover, there is 
also a metal complex which has oxazole systems, such as bis[2-(2- 



hydroxyphenyl)-benzoOKISAZORATO] zinc (abbreviated name; Zn2 (BOX)) and 
bis[2-(2-hydroxyphenyl)-benzothia ZORATO] zinc (abbreviated name; Zn2 (BTZ)), 
and a thiazole system ligand. furthermore, except for a metal complex ~ 2-(4- 
biphenylyl)-5-(4-tert-buthylphenyl)- 1 , 3, and 4-oxadiazole (abbreviated-name- 
BD) -- 1 and 3-screw [~ 5-(p-tert-buthylphenyl)- oxadiazole derivatives, such as 1, 
3, and 4-oxadiazole-2-IRU] benzene (abbreviated name; OXD-7), - 5-(4- 
biphenylyl)-3-(4-tert-buthylphenyl)-4-phenyl -1,2, 4-triazole (abbreviated name; 
TAZ), 5-(4-biphenylyl)-3-(4-tert-buthylphenyl)-4-(4-ethyl phenyl)- triazole 
derivatives, such as 1, 2, and 4-triazole (abbreviated name; p-EtTAZ), -- 
Phenanthroline derivatives, such as bathophenanthroline (abbreviated name; 
BPhen) BASOKYU pro in (it is described as abbreviated-name;BCP"), have 
electronic transportability. 

[0148] As an electron injection ingredient, the electronic transport ingredient 
described in the top can be used. In addition, the super-thin film of an insulator 
like alkali-metal halogenides, such as lithium fluoride, and alkali-metal oxides, 
such as lithium oxide, is used well. Moreover, alkali-metal complexes, such as 
lithium acetylacetonate (abbreviated name; Li (acac)) and a 8-quinolinolato- 
lithium (abbreviated name; Liq), are also effective. 

[0149] As a blocking ingredient, since BAIq described in the top, OXD-7, TAZ, p- 
EtTAZ, BPhen, BCP, etc. have high excitation energy level, they are effective. 
[0150] luminescent material (what is used as a dopant is included) -- ****** - 
previously -- having stated -- Alq -- three - aluminum -- (-- mq --) - three - Be - 
(- Bq -) ~ two - BAIq ~ Zn (BOX) ~ two - Zn (BTZ) ~ two ~ etc. - a metal 
complex - others -- various kinds - a fluorochrome -- being effective . Moreover, 
triplet luminescent material is also possible and the complex which uses platinum 
or iridium as a central metal is a subject. As a triplet luminescent material, tris (2- 
phenyl pyridine) iridium (abbreviated name; Ir3 (ppy)), 2, 3, 7, 8, 12, 13 and 17, 
18-OKUTA ethyl-21H, and 23H-porphyrin-platinum (abbreviated-name-tOEP) etc. 
is known. 

[0151] The life of a component can produce an organic long light emitting device 



to the top where driver voltage is lower than before by combining respectively the 
ingredient which has each function which was described above, and applying it to 
the organic light emitting device of this invention. 
[0152] 

[Example] In [example 1] this example, the component which applied the electron 
hole transportability mixing layer as shown by drawing 5 in the gestalt of 
implementation of invention is illustrated concretely. 
[0153] First, on a glass substrate 501, by sputtering, about 100nm forms 
membranes and let an indium stannic acid ghost (it is hereafter described as 
"ITO") be an anode plate 502. Next, the electron hole transportability mixing layer 
503 is formed by carrying out vapor codeposition of CuPc which is a hole- 
injection ingredient, and alpha-NPD which is an electron hole transport ingredient 
by the vacuum evaporationo rate ratio of 1:1. Thickness may be 50nm. 
[0154] further - as a luminous layer 504 - Alq3 -- rubrene -- 5wt(s)% - 10nm 
laminating of the doped layer is carried out. Finally, the organic light emitting 
device of yellow luminescence originating in rubrene is producible by forming 
Alq3 as an electron transport layer 505, and forming about 150nm (Li being 
0.5wt(s)% at a mass ratio) of aluminum:Li alloys as 40nm and cathode 506. 
[0155] In [example 2] this example, the component which applied the electronic 
transportability mixing layer as shown by drawing 6 in the gestalt of 
implementation of invention is illustrated concretely. 
[0156] First, on a glass substrate 601, by sputtering, about 100nm forms 
membranes and let ITO be an anode plate 602. Next, the electron hole 
transporting bed 603 is formed by forming 50nm of alpha-NPD which is an 
electron hole transport ingredient. 

[0157] Furthermore, after carrying out 10nm laminating of the perylene as a 
luminous layer 604, the electronic transportability mixing layer 605 is formed by 
carrying out vapor codeposition of Alq3 which is an electron injection ingredient 
to BPhen which is an electronic transport ingredient by the vacuum evaporationo 
rate ratio of 1:1. Thickness may be 40nm. Finally, the organic light emitting 



device of blue luminescence originating in perylene is producible by forming 
about 150nm (Li being 0.5wt(s)% at a weight ratio) of aluminum:Li alloys as 
cathode 606. 

[0158] In [example 3] this example, the organic light emitting device which 
inserted the hole-injection field which consists of a hole-injection ingredient 
between an anode plate 2402 and the organic compound layer 2403 is 
concretely illustrated in the organic light emitting device shown by drawing 24 . 
[0159] First, about 100nm of ITO(s) is formed by sputtering, and the glass 
substrate 2401 in which the anode plate 2402 was formed is prepared. It carries 
in in a vacuum tub as showed the glass substrate 2401 which has this anode 
plate 2402 in drawing 31 . In this example, in order to vapor-deposit four kinds of 
ingredients (metal with which three kinds are organic compounds and one kind 
becomes cathode), four sources of vacuum evaporationo are needed. 
[0160] First, although 20nm of CuPc(s) which are a hole-injection ingredient is 
vapor-deposited, vacuum evaporationo of alpha-NPD which is an electron hole 
transport ingredient about an interval at a dish is started at a 0.3nm [/s ] vacuum 
evaporationo rate at the same time it amounts to 20nm and finishes vacuum 
evaporationo of CuPc. The reason for not setting an interval is for preventing 
formation of an impurity layer, as stated previously. 

[0161] After forming 30nm of electron hole transportation zones 2405 which 
consist only of alpha-NPD, the vacuum evaporationo rate of alpha-NPD also 
starts vacuum evaporationo of Alq3 which is an electronic transport ingredient in 
0.3 nm/s, fixed to 0.3 nm/s. Namely, alpha-NPD The mixing zone 2407 where the 
rate ratio of Alq3 becomes 1:1 will be formed in vapor codeposition. 
[0162] After a mixing zone 2407 amounts to 30nm, the direction of alpha-NPD 
ends vacuum evaporationo, is continuing vapor-depositing only Alq 3 
succeedingly, and forms the electronic transportation zone 2406. Thickness is 
set to 40nm. Finally, the organic light emitting device of green luminescence 
originating in Alq3 is obtained by vapor-depositing about 150nm of aluminum:l_i 
alloys as cathode. 



[0163] In [example 4] this example, the organic light emitting device which 
inserted the hole-injection field which consists of a hole-injection ingredient 
between an anode plate 2702 and the organic compound layer 2703 is 
concretely illustrated in the organic light emitting device shown by drawing 29 (a). 
[0164] First, about 100nm of ITO(s) is formed by sputtering, and the glass 
substrate 2701 in which the anode plate 2702 was formed is prepared. It carries 
in in a vacuum tub as showed the glass substrate 2701 which has this anode 
plate 2702 in drawing 32 . In this example, in order to vapor-deposit five kinds of 
ingredients (metal with which four kinds are organic compounds and one kind 
becomes cathode), five sources of vacuum evaporationo are needed. 
[0165] First, although 20nm of CuPc(s) which are a hole-injection ingredient is 
vapor-deposited, vacuum evaporationo of alpha-NPD which is an electron hole 
transport ingredient about an interval at a dish is started at a 0.3nm [Is ] vacuum 
evaporationo rate at the same time it amounts to 20nm and finishes vacuum 
evaporationo of CuPc. The reason for not setting an interval is for preventing 
formation of an impurity layer, as stated previously. 

[0166] After forming 30nm of electron hole transportation zones 2705 which 
consist only of alpha-NPD, the vacuum evaporationo rate of alpha-NPD also 
starts vacuum evaporationo of Alq3 which is an electronic transport ingredient in 
0.3 nm/s, fixed to 0.3 nm/s. Namely, alpha-NPD The mixing zone 2707 where the 
rate ratio of Alq3 becomes 1:1 will be formed in vapor codeposition. 
Simultaneously, the 4-(dicyanomethylene)-2-methyl-6-(p-dimethylaminostyryl)- 
4H-pyran (abbreviated name; DCM) which is a fluorochrome is added as a 
luminescent material 2708. A rate is made into a weight ratio and controls a 
vacuum evaporationo rate to be set to Alq3:DCM=50:1. 
[0167] After a mixing zone 2707 amounts to 30nm, alpha-NPD and DCM end 
vacuum evaporationo, are continuing vapor-depositing only Alq 3 succeedingly, 
and form the electronic transportation zone 2706. Thickness is set to 40nm. 
Finally, the organic light emitting device of red luminescence originating in DCM 
is obtained by vapor-depositing about 150nm of aluminum:Li alloys as cathode. 



[0168] In [example 5] this example, the organic light emitting device shown by 
drawing 29 (b) is illustrated concretely. 

[0169] First, about 100nm of ITO(s) is formed by sputtering, and the glass 
substrate 2701 in which the anode plate 2702 was formed is prepared. It carries 
in in a vacuum tub as showed the glass substrate 2701 which has this anode 
plate 2702 in drawing 32 . In this example, in order to vapor-deposit four kinds of 
ingredients (metal with which three kinds are organic compounds and one kind 
becomes cathode), four sources of vacuum evaporationo are needed. 
[0170] First, after forming 40nm of electron hole transportation zones 2705 which 
consist only of alpha-NPD which is an electron hole transport ingredient, the 
vacuum evaporationo rate of alpha-NPD also starts vacuum evaporationo of Alq3 
which is an electronic transport ingredient in 0.3 nm/s, fixed to 0.3 nm/s. Namely, 
alpha-NPD The mixing zone 2707 where the rate ratio of Alq3 becomes 1:1 will 
be formed in vapor codeposition. 

[0171] the 4-(dicyanomethylene)-2-methyl-6-(p-dimethylaminostyryl)-4H-pyran (it 
is hereafter described as "DCM") whose middle 10nm (that is, for 10nm - 20nm 
among 30nm of mixing zones) in a mixing zone 2707 is a fluorochrome at this 
time although 30nm of mixing zones 2707 is formed ~ as luminescent material 
2708 ~ about 1 - it dopes at an about [ wt% ] rate. 

[0172] After a mixing zone amounts to 30nm, the direction of alpha-NPD ends 
vacuum evaporationo, is continuing vapor-depositing only Alq 3 succeedingly, 
and forms the electronic transportation zone 2706. Thickness is set to 40nm. 
Finally, the organic light emitting device of red luminescence originating in DCM 
is obtained by vapor-depositing about 150nm of aluminum:Li alloys as cathode. 
[0173] In [example 6] this example, what gave the concentration gradient is 
concretely illustrated to the component which applied the mixing zone as shown 
by drawing 26 (a) in the gestalt of implementation of invention. In addition, in 
order to form a concentration gradient, a component is produced using 
equipment as shown by drawing 1 1 . In the case of this example, three kinds of 
sources of vacuum evaporationo, an electron hole transport ingredient, an 



electronic transport ingredient, and luminescent material, are needed. 
[0174] First, on a glass substrate 2601, by sputtering, about 100nm forms 
membranes and let ITO be an anode plate 2602. Next, the electron hole 
transportation zone 2605 is formed by forming 40nm of alpha-NPD which is an 
electron hole transport ingredient. 

[0175] Furthermore, 20nm of mixing zones 2607 which have the concentration 
gradient which consists of alpha-NPD and Alq3 is formed by opening gradually 
the shutter of the source of vacuum evaporationo of an electronic transport 
ingredient (Alq3 is used in this example) at the same time it closes gradually the 
shutter of the source of vacuum evaporationo of an electron hole transport 
ingredient (alpha-NPD), as explained in the gestalt of implementation of invention. 
At this time, rubrene is doped at an about [ abbreviation 5wt% ] rate as a 
luminescent material 2608 to the 10nm field located in the medium with a 
thickness [ of a mixing zone 2607 ] of 20nm. 

[0176] After a mixing zone amounts to 20nm, the electronic transportation zone 
2606 which consists of Alq3 in the open beam condition only in the shutter of the 
source of vacuum evaporationo of an electronic transport ingredient (Alq3) is 
formed. Finally, the organic light emitting device of yellow luminescence 
originating in rubrene is producible by forming about 150nm (Li being 0.5wt(s)% 
at a weight ratio) of aluminum:Li alloys as cathode 2604. 
[0177] In [example 7] this example, the organic light emitting device which 
inserted the hole-injection field which consists of a hole-injection ingredient 
between an anode plate 2602 and the organic compound layer 2603, and 
inserted the electron injection field which consists of an electron injection 
ingredient between cathode 2604 and the organic compound layer 2603 is 
concretely illustrated in the organic light emitting device shown by drawing 26 (b). 
[0178] First, about 100nm of ITO(s) is formed by sputtering, and the glass 
substrate 2601 in which the anode plate 2602 was formed is prepared. It carries 
in in a vacuum tub as showed the glass substrate 2601 which has this anode 
plate 2602 in drawing 31 . In this example, in order to vapor-deposit seven kinds 



of ingredients (metal with which six kinds are organic compounds and one kind 
becomes cathode), seven sources of vacuum evaporationo are needed. 
[0179] First, although 20nm of CuPc(s) which are a hole-injection ingredient is 
vapor-deposited, vacuum evaporationo of TPD which is an electron hole 
transport ingredient about an interval at a dish is started at the vacuum 
evaporationo rate of 0.2 nm/s at the same time it amounts to 20nm and finishes 
vacuum evaporationo of CuPc. The reason for not setting an interval is for 
preventing formation of an impurity layer, as stated previously. 
[0180] After forming 30nm of electron hole transportation zones 2605 which 
consist only of TPD, the vacuum evaporationo rate of TPD also starts vacuum 
evaporationo of BeBq2 which is an electronic transport ingredient in 0.8 nm/s, 
fixed to 0.2 nm/s. That is, the mixing zone 2607 where the rate ratio of TPD and 
BeBq2 becomes 1:4 will be formed in vapor codeposition. 
[0181] Although 30nm of mixing zones 2607 is formed, middle 10nm (that is, for 
10nm - 20nm among 30nm of mixing zones) in a mixing zone 2607 dopes the 
rubrene which is a fluorochrome at an about 5 wt(s)% rate as a luminescent 
material 2608 at this time. Moreover, 10nm (that is, for 20nm - 30nm among 
30nm of mixing zones) of the last in a mixing zone 2607 dopes BCP as a 
blocking ingredient 2609. The vacuum evaporationo rate ratio of each ingredient 
at the time of a BCP dope is set to TPD:BeBq2:BCP=1:4:3. 
[0182] After a mixing zone 2607 amounts to 30nm, the direction of TPD and BCP 
ends vacuum evaporationo, is continuing vapor-depositing only BeBq 2 
succeedingly, and forms the electronic transportation zone 2606. Thickness is 
set to 40nm. Vacuum evaporationo of Li (acac) which is an electron injection 
ingredient about an interval at a dish is started, and about 2nm is vapor- 
deposited at the same time it ends vacuum evaporationo of BeBq2. The reason 
for not setting an interval is for preventing formation of an impurity layer, as 
stated previously. 

[0183] Finally, the organic light emitting device of yellow luminescence originating 
in rubrene is obtained by vapor-depositing about 150nm of aluminum as cathode. 



[0184] In [example 8] this example, the organic light emitting device shown by 
drawing 30 (b) is illustrated concretely. 

[0185] First, about 100nm of ITO(s) is formed by sputtering, and the glass 
substrate 2701 in which the anode plate 2702 was formed is prepared. It carries 
in in a vacuum tub as showed the glass substrate 2701 which has this anode 
plate 2702 in drawing 32 . In this example, in order to vapor-deposit five kinds of 
ingredients (metal with which four kinds are organic compounds and one kind 
becomes cathode), five sources of vacuum evaporationo are needed. 
[0186] First, after forming 40nm of electron hole transportation zones 2705 which 
consist only of MTDATA which is an electron hole transport ingredient, the 
vacuum evaporationo rate of MTDATA also starts vacuum evaporationo of PBD 
which is an electronic transport ingredient in 0.3 nm/s, fixed to 0.3 nm/s. Namely, 
MTDATA The mixing zone 2707 where the ratio of PBD becomes 1:1 will be 
formed in vapor codeposition. 

[0187] Although middle 10nm [ in / at this time / a mixing zone 2707 ] (that is, for 
10nm - 20nm among 30nm of mixing zones) although 30nm of mixing zones 
2707 is formed adds the perylene which is a fluorochrome as a luminescent 
material 2708, it controls a vacuum evaporationo rate so that that rate is set to 
MTDATA:PBD:perylene =4:16:1. Moreover, although 10nm (that is, for20nm - 
30nm among 30nm of mixing zones) of the last in a mixing zone 2707 adds BCP 
as a blocking ingredient 2709, it sets the rate ratio to MTDATA:PBD:BCP=1:4:5. 
[0188] After a mixing zone amounts to 30nm, the direction of MTDATA and BCP 
ends vacuum evaporationo, is continuing vapor-depositing only PBD 
succeedingly, and forms the electronic transportation zone 2706. Thickness is 
set to 40nm. Finally, the organic light emitting device of blue luminescence 
originating in perylene is obtained by vapor-depositing about 150nm of 
aluminum:Li alloys as cathode. 

[0189] In [example 9] this example, the component which compounded and 
applied the electron hole transportability mixing layer, the bipolar nature mixing 
layer, and the electronic transportability mixing layer as shown by drawing 8 in 



the gestalt of implementation of invention is illustrated concretely. In addition, in 
this example, in order to form a concentration gradient (Graf 810 in drawing 8 ), 
the source of vacuum evaporationo with a shutter as shown by drawing 1 1 is 
used like an example 3. 

[0190] First, on a glass substrate 801, by sputtering, about 100nm forms 
membranes and let ITO be an anode plate 802. Next, 40nm of electron hole 
transportability mixing layers 803 which consist of CuPc which is the hole- 
injection ingredient 811, and alpha-NPD which is the electron hole transport 
ingredient 812 is formed. At this time, a concentration gradient like Graf 810 is 
formed by closing motion of a shutter. 

[0191] 20nm of bipolar nature mixing layers 804 which have a concentration 
gradient is formed by opening gradually the shutter of the source of vacuum 
evaporationo of Alq3 which is the electronic transport ingredient 813 at the same 
time it closes gradually the shutter of the source of vacuum evaporationo of 
alpha-NPD shortly. At this time, the 10nm field 807 located in the medium with a 
thickness [ of the bipolar nature mixing layer 804 ] of 20nm dopes the 4- 
(dicyanomethylene)-2-methyl-6-(p-dimethylaminostyryl)-4H-pyran (it is hereafter 
described as "DCM") which is luminescent material 815 at a 1wt% rate. 
[0192] After the bipolar nature mixing layer 804 amounts to 20nm, Alq3 [ 35nm ] 
is vapor-deposited only for the shutter of Alq3 in the state of an open beam. In 
the last 5nm field, a total of the 40nm electronic transportability mixing layer 805 
is formed by opening gradually the shutter of the source of vacuum evaporationo 
of Li (acac) which is the electron injection ingredient 814 at the same time it 
closes gradually the shutter of the source of vacuum evaporationo of Alq3. That 
is, the concentration gradient of Li (acac) will be set up steeply (although it is the 
graphic display whose inclination of the electron injection ingredient 814 is fixed 
in Graf 810, only the last direction will start rapidly in this example). 
[0193] Finally, the organic light emitting device of red luminescence originating in 
DCM is producible by forming about 150nm of aluminum as cathode 806. 
[0194] In [example 10] this example, the example of the organic light emitting 



device which inserted the electron injection field which consists of an electron 
injection ingredient the hole-injection field which consists of a hole-injection 
ingredient between an anode plate 2702 and the organic compound layer 2703 
between cathode 2704 and an organic compound layer, respectively, and applied 
triplet luminescent material as a luminescent material is concretely illustrated in 
the organic light emitting device shown by drawing 29 (b). The component 
structure is shown in drawing 33 . 

[0195] First, about 100nm of ITO(s) is formed by sputtering, and the glass 
substrate in which ITO (anode plate) was formed is prepared. It carries in in a 
vacuum tub as showed the glass substrate which has this ITO in drawing 32 . In 
this example, in order to vapor-deposit seven kinds of ingredients (inorganic 
material with which five kinds are organic compounds and two kinds become 
cathode), seven sources of vacuum evaporationo are needed. 
[0196] First, although 20nm of CuPc(s) which are a hole-injection ingredient is 
vapor-deposited, vacuum evaporationo of alpha-NPD which is an electron hole 
transport ingredient about an interval at a dish is started at a 0.3nm [Is ] vacuum 
evaporationo rate at the same time it amounts to 20nm and finishes vacuum 
evaporationo of CuPc. The reason for not setting an interval is for preventing 
formation of an impurity layer, as stated previously. 

[0197] After forming 30nm of electron hole transportation zones which consist 
only of alpha-NPD, the vacuum evaporationo rate of alpha-NPD also starts 
vacuum evaporationo of BAIq which is an electronic transport ingredient in 0.3 
nm/s, fixed to 0.3 nm/s. That is, a mixing zone (alpha-NPD+BAIq) where the rate 
ratio of alpha-NPD and BAIq becomes 1:1 will be formed in vapor codeposition. 
[0198] Although 20nm of mixing zones is formed, middle 10nm (that is, for 5nm - 
15nm among 20nm of mixing zones) in a mixing zone adds Ir (ppy)3 which is 
triplet luminescent material as a luminescent material at this time. The rate is 
made into a weight ratio and made into BAIq:lr (ppy) 3= 50:7. 
[0199] After a mixing zone amounts to 20nm, the direction of alpha-NPD and Ir 
(ppy)3 ends vacuum evaporationo, is continuing vapor-depositing only BAIq 



succeedingly, and forms an electronic transportation zone. Thickness is set to 
20nm. Vacuum evaporationo of Alq3 which is an electron injection ingredient 
about an interval at a dish is started, and about 30nm is vapor-deposited at the 
same time it ends vacuum evaporationo of BAIq. The reason for not setting an 
interval is for preventing formation of an impurity layer, as stated previously. 
[0200] Finally, by vapor-depositing about 1nm and about 150nm of aluminum for 
LiF, cathode is formed and the triplet light emitting device of green luminescence 
originating in Ir (ppy)3 is obtained. 

[0201] In [example 11] this example, the component which applied this invention 
to the triplet light emitting device as shown by drawing 9 in the gestalt of 
implementation of invention is illustrated concretely. The component structure is 
shown in drawing 10 . In addition, in this example, in order to form a 
concentration gradient (Graf 1010 in drawing 10 ), the source of vacuum 
evaporationo with a shutter as shown by drawing 1 1 is used. 
[0202] First, on a glass substrate 1001, by sputtering, about 100nm forms 
membranes and let ITO be an anode plate 1002. Next, 40nm of electron hole 
transportability mixing layers 1003 which consist of CuPc which is the hole- 
injection ingredient 1011, and alpha-NPD which is the electron hole transport 
ingredient 1012 is formed. At this time, a concentration gradient like Graf 1010 is 
formed by closing motion of a shutter. 

[0203] Then, 20nm of bipolar nature mixing layers 1004 which have the 
concentration gradient which consists of alpha-NPD and CBP is formed by 
raising the vacuum evaporationo rate of 4 which is the host ingredient 1013 of 
triplet luminescent material, and a 4'-N and N'-dicarbazole-biphenyl (it is 
hereafter described as "CBP"), decreasing the vacuum evaporationo rate of 
alpha-NPD gradually. The blocking nature mixing layer 1005 which has the 
concentration gradient which consists of CBP and BCP is formed by raising the 
vacuum evaporationo rate of BCP which is the blocking ingredient 1014, 
decreasing the vacuum evaporationo rate of CBP shortly. Thickness may be 
10nm. 



[0204] This example dopes the tris (2-phenyl pyridine) iridium (it is hereafter 
described as Tr (ppy)3") which is the triplet luminescent material 1016, while 
forming the bipolar nature mixing layer 1004 and the blocking nature mixing layer 
1005, since it is a triplet light emitting device. The field where the concentration of 
CBP the dope field 1008 of whose is a host ingredient is high, i.e., near the 
boundary of the bipolar nature mixing layer 1004 and the blocking nature mixing 
layer 1005, is most suitable, this example ~ **5nm of said boundary, and a total 
of 10nm - the dope field 1008 -- carrying out - 6wt% -- it dopes. 
[0205] Furthermore, the electronic transportability mixing layer 1006 consists of 
BCP and Alq3 with high electronic transport capacity. The concentration of BCP 
becomes small as it separates from an anode plate, and the concentration of 
Alq3 forms a concentration gradient so that it may become large at reverse. That 
is, in this case, BCP plays a blocking ingredient and an electronic transport 
ingredient, and Alq3 has played the role of the electron injection ingredient 1015. 
The thickness of the electronic transportability mixing layer 1006 may be 40nm. 
[0206] Finally, the organic light emitting device which presents green triplet 
luminescence originating in Ir(ppy) 3 is producible by forming about 150nm (Li 
being 0.5wt(s)% at a weight ratio) of aluminum:Li alloys as cathode 1007. 
[0207] [Example 12] this example explains the luminescence equipment 
containing the organic light emitting device indicated by this invention. Drawing 
12 (a) is the sectional view of the active-matrix mold luminescence equipment 
which used the organic light emitting device of this invention. In addition, an MOS 
transistor may be used although the thin film transistor (it is hereafter described 
as "TFT") is used as an active element here. 

[0208] Moreover, although the top gate mold TFT (specifically planar mold TFT) 
is illustrated as TFT, the bottom product gate mold TFT (typically reverse stagger 
mold TFT) can also be used. 

[0209] In drawing 12 (a), 1201 is a substrate and uses the substrate which 
penetrates the light here. What is necessary is just to specifically use a glass 
substrate, a quartz substrate, a crystallization glass substrate, or a plastic plate 



(for a plastic film to be included). In addition, the insulator layer prepared in the 
front face shall also be included in a substrate 1201. 

[0210] On the substrate 1201, the picture element part 1211 and the actuation 
circuit 1212 are formed. First, a picture element part 1211 is explained. 
[021 1] A picture element part 121 1 is a field which performs image display. Two 
or more pixels exist on a substrate, and TFT(it is hereafter described as "the 
current control TFT") 1202, the pixel electrode (anode plate) 1203, the organic 
compound layer 1204, and cathode 1205 for controlling the current which flows 
to an organic light emitting device are established in each pixel. In addition, 
although only the current control TFT is illustrated in drawing 12 (a), TFT (it is 
hereafter described as "Switching TFT") for controlling the electrical potential 
difference which joins the gate of the current control TFT is prepared. 
[0212] As for the current control TFT1202, it is desirable to use the p channel 
mold TFT here. Although considering as the n channel mold TFT is also possible, 
when connecting the current control TFT to the anode plate of an organic light 
emitting device like drawing 12 (a), the p channel mold TFT can press down 
power consumption. However, the n channel mold TFT or the p channel mold 
TFT may be used for Switching TFT. 

[0213] Moreover, the pixel electrode 1203 is electrically connected to the drain of 
the current control TFT1202. In this example, in order to use the conductive 
ingredient whose work function is 4.5-5.5eV as an ingredient of the pixel 
electrode 1203, the pixel electrode 1203 functions as an anode plate of an 
organic light emitting device. What is necessary is just to use indium oxide, tin 
oxide, zinc oxides, or these compounds (ITO etc.) typically as a pixel electrode 

1203. The organic compound layer 1204 is formed on the pixel electrode 1203. 
[0214] Furthermore, cathode 1205 is formed on the organic compound layer 

1 204. It is desirable to use the conductive ingredient whose work function is 2.5- 
3.5eV as an ingredient of cathode 1205. What is necessary is just to use typically 
the electric conduction film containing alkali metals or an alkalinity metallic 
element, the electric conduction film containing aluminum, or the thing that 



carried out the laminating of aluminum, the silver, etc. to the electric conduction 
film as cathode 1205. 

[0215] Moreover, the pixel electrode 1203, the organic compound layer 1204, 
and the layer that consists of cathode 1205 are covered by the protective coat 
1206. The protective coat 1206 is formed in order to protect an organic light 
emitting device from oxygen and water. As an ingredient of a protective coat 
1206, silicon nitride, nitriding oxidation silicon, an aluminum oxide, tantalum oxide, 
or carbon (specifically diamond-like carbon) is used. 

[0216] Next, the actuation circuit 1212 is explained. The actuation circuit 1212 is 
a field which controls the timing of the signal (a gate signal and data signal) 
transmitted to a picture element part 121 1, and a shift register, the buffer, the 
latch, the analog switch (transfer gate), or the level shifter is prepared. Drawing 
12 (a) shows the CMOS circuit which consists of an n channel mold TFT1207 
and a p channel mold TFT1208 as a base unit of these circuits. 
[0217] In addition, it is easy to be well-known [ the circuitry of a shift register, a 
buffer, a latch, an analog switch (transfer gate), or a level shifter ]. Moreover, 
although the picture element part 1211 and the actuation circuit 1212 are formed 
on the same substrate in drawing 12 (a), !C and LSI can also be connected 
electrically, without forming the actuation circuit 1212. 

[0218] Moreover, although the pixel electrode (anode plate) 1203 is electrically 
connected to the current control TFT1202 in drawing 12 (a), the structure where 
cathode was connected to the current control TFT can also be taken. In that case, 
what is necessary is to form a pixel electrode with the same ingredient as 
cathode 1205, and just to form cathode with the same ingredient as the pixel 
electrode (anode plate) 1203. In that case, as for the current control TFT, 
considering as the n channel mold TFT is desirable. 
[0219] By the way, although what was produced at the process which forms 
wiring 1209 is shown after the luminescence equipment shown in drawing 12 (a) 
forms the pixel electrode 1203, the pixel electrode 1203 may start a surface dry 
area in this case. Since an organic light emitting device is a component of a 



current actuation mold, it is also considered by the surface dry area of the pixel 
electrode 1203 that a property worsens. 

[0220] Then, as shown in drawing 12 (b), after forming wiring 1209, the 
luminescence equipment which forms the pixel electrode 1203 is also considered. 
In this case, compared with the structure of drawing 12 (a), it is thought that the 
impregnation nature of the current from the pixel electrode 1203 improves. 
[0221] Moreover, in drawing 12 , each pixel currently installed in the picture 
element part 121 1 according to the bank-like structure 1210 of a forward taper 
mold is separated. The structure where bank-like structure does not touch a pixel 
electrode can also be taken by making this bank-like structure into structure like 
for example, an inverse tapered shape mold. The example is shown in drawing 
34. 

[0222] In drawing 34 , wiring and the separation section 3410 which served as 
the separation section using wiring were prepared. The configuration (structure 
with a canopy top) of wiring as shown by drawing 34 , and the separation section 
3410 can be formed by carrying out the laminating of the metal which constitutes 
wiring, and the ingredient with a dirty rate lower than said metal (for example, 
metal nitride), and etching them. With this configuration, the pixel electrode 3403, 
and wiring and cathode 3405 can prevent short-circuiting. In addition, unlike the 
luminescence equipment of the usual active-matrix mold, in drawing 34 , it 
becomes the structure which makes cathode 3405 on a pixel the shape of a 
stripe (passive matrix is the same as that of cathode). 

[0223] Here, the appearance of the active-matrix mold luminescence equipment 
shown in drawing 12 (b) is shown in drawing 13 . In addition, a plan is shown in 
drawing 13 (a) and the sectional view when cutting drawing 13 (a) by P-P' is 
shown in drawing 13 (b). Moreover, the sign of drawing 12 is quoted. 
[0224] As for a picture element part and 1302, in drawing 13 (a), 1301 is [ a gate 
signal side actuation circuit and 1303 ] data signal side actuation circuits. 
Moreover, the signal transmitted to the gate signal side actuation circuit 1302 and 
the data signal side actuation circuit 1303 is inputted from the TAB (Tape 



Automated Bonding) tape 1305 through the input wiring 1304. In addition, 
although not illustrated, TCP (Tape Carrier Package) which prepared IC 
(integrated circuit) may be connected to a TAB tape instead of the TAB tape 
1305. 

[0225] At this time, 1306 is covering material prepared above the organic light 
emitting device shown in drawing 12 (b), and is pasted up by the sealant 1307 
which consists of resin. As long as the covering material 1306 is construction 
material which does not penetrate oxygen and water, it may use what kind of 
thing. In this example, the covering material 1306 consists of carbon films 
(specifically diamond-like carbon film) 1306b and 1306c prepared in the front 
face and rear face of plastics material 1306a and said plastics material 1306a, as 
shown in drawing 13 (b). 

[0226] Furthermore, as shown in drawing 13 (b), a sealant 1307 is covered with 
the sealing agent 1308 which consists of resin, and encloses an organic light 
emitting device with a closed space 1309 thoroughly. A closed space 1309 
should just be filled up with inert gas (typically nitrogen gas and rare gas), resin, 
or an inactive liquid (for example, liquefied fluorination carbon represented by the 
perfluoro alkane). Furthermore, it is also effective to form a desiccant and a 
deoxidant. 

[0227] Moreover, a polarizing plate may be prepared in the screen (field which 
observes an image) of the luminescence equipment shown in this example. This 
polarizing plate has the effectiveness which prevents a presser foot and a 
watcher being reflected in the screen in the echo of light which carried out 
incidence from the outside. Generally, the circular polarization of light plate is 
used. However, in order to prevent being reflected by the polarizing plate and the 
light emitted from the organic compound layer returning to the interior, it is 
desirable to adjust a refractive index and to consider as structure with little 
internal reflection. 

[0228] In addition, any of the organic light emitting device indicated by this 
invention may be used for the organic light emitting device contained in the 



luminescence equipment of this example. 

[0229] By [example 13] this example, as an example of the luminescence 
equipment containing the organic light emitting device indicated by this invention, 
although active-matrix mold luminescence equipment is illustrated, in an example 
12, it differs and the substrate in which the active element is formed shows the 
luminescence equipment of the structure (it is hereafter described as "upper part 
outgoing radiation") which takes out light from an opposite hand. The sectional 
view is shown in drawing 35 . 

[0230] In addition, an MOS transistor may be used although the thin film 
transistor (it is hereafter described as "TFT") is used as an active element here. 
Moreover, although the top gate mold TFT (specifically planar mold TFT) is 
illustrated as TFT, the bottom product gate mold TFT (typically reverse stagger 
mold TFT) can also be used. 

[0231] In this example, it is good with the same configuration as an example 12 
about the current control TFT3502 formed in the substrate 3501 and the picture 
element part, and the actuation circuit 3512. 

[0232] Although it is the first electrode 3503 connected to the drain of the current 
control TFT3502, in order to use as an anode plate, in this example, it is 
desirable to use a conductive ingredient with a larger work function. As the 
example of representation, metals, such as nickel, palladium, a tungsten, gold, 
and silver, are mentioned. Although it is desirable in this example not to 
penetrate light as for the first electrode 3503, it is still more desirable to use the 
high ingredient of the reflexibility of light in addition to it. 
[0233] The organic compound layer 3504 is formed on the first electrode 3503. 
Furthermore, the second electrode 3505 is formed on the organic compound 
layer 3504, and it considers as cathode in this example. In that case, it is 
desirable to use the conductive ingredient whose work function is 2.5-3.5eV as 
an ingredient of the second electrode 3505. What is necessary is typically, just to 
use the electric conduction film containing alkali metals or an alkalinity metallic 
element, the electric conduction film containing aluminum, or the thing that 



carried out the laminating of aluminum, the silver, etc. to the electric conduction 
film. However, since this example is upper part outgoing radiation, it is a major 
premise that the second electrode 3505 is light transmission nature. Therefore, 
when using these metals, it is desirable that it is an about 20nm super-thin film. 
[0234] Moreover, the first electrode 3503, the organic compound layer 3504, and 
the layer that consists of the second electrode 3505 are covered by the 
protective coat 3506. The protective coat 3506 is formed in order to protect an 
organic light emitting device from oxygen and water. In this example, as long as it 
penetrates light, what kind of thing may be used. 

[0235] In addition, although the first electrode (anode plate) 3503 is electrically 
connected to the current control TFT3502 in drawing 35 , the structure where 
cathode was connected to the current control TFT can also be taken. In that case, 
what is necessary is to form the first electrode with the ingredient of cathode and 
just to form the second electrode with the ingredient of an anode plate. As for the 
current control TFT, at this time, considering as the n channel mold TFT is 
desirable. 

[0236] Furthermore, 3507 is covering material and is pasted up by the sealant 
3508 which consists of resin. As long as the covering material 3507 is the 
construction material which does not penetrate oxygen and water and is 
construction material which penetrates light, it may use what kind of thing. Glass 
is used in this example. A closed space 3509 should just be filled up with inert 
gas (typically nitrogen gas and rare gas), resin, or an inactive liquid (for example, 
liquefied fluorination carbon represented by the perfluoro alkane). Furthermore, it 
is also effective to form a desiccant and a deoxidant. 

[0237] In addition, the signal transmitted to a gate signal side actuation circuit 
and a data signal side actuation circuit is inputted from the TAB (Tape Automated 
Bonding) tape 3514 through the input wiring 3513. In addition, although not 
illustrated, TCP (Tape Carrier Package) which prepared IC (integrated circuit) 
may be connected to a TAB tape instead of the TAB tape 3514. 
[0238] Moreover, a polarizing plate may be prepared in the screen (field which 



observes an image) of the luminescence equipment shown in this example. This 
polarizing plate has the effectiveness which prevents a presser foot and a 
watcher being reflected in the screen in the echo of light which carried out 
incidence from the outside. Generally, the circular polarization of light plate is 
used. However, in order to prevent being reflected by the polarizing plate and the 
light emitted from the organic compound layer returning to the interior, it is 
desirable to adjust a refractive index and to consider as structure with little 
internal reflection. 

[0239] In addition, any of the organic light emitting device indicated by this 
invention may be used for the organic light emitting device contained in the 
luminescence equipment of this example. 
[Example 14] 

[0240] In this example, passive matrix mold luminescence equipment is 
illustrated as an example of the luminescence equipment containing the organic 
light emitting device indicated by this invention. The plan is shown in drawing 14 
(a), and the sectional view when cutting drawing 14 (a) by P-P' is shown in 
drawing 14 (b). 

[0241] In drawing 14 (a), 1401 is a substrate and uses plastics material here. As 
plastics material, what carried out polyimide, a polyamide, acrylic resin, an epoxy 
resin, PES (polyethylene ape file), PC (polycarbonate) and PET (polyethylene 
terephthalate), or PEN (polyethylenenaphthalate) on tabular or a film can be 
used. 

[0242] 1402 is the scanning line (anode plate) which consists of oxidation electric 
conduction film, and uses the oxide electric conduction film which added the 
oxidation gallium to the zinc oxide in this example. Moreover, 1403 is the data 
line (cathode) which consists of a metal membrane, and uses the bismuth film in 
this example. Moreover, 1404 is a bank which consists of acrylic resin, and 
functions as a septum for dividing the data line 1403. Both the scanning line 1402 
and the data line 1403 are formed so that two or more formation may be carried 
out and it may intersect perpendicularly with the shape of a stripe mutually. In 



addition, although not illustrated in drawing 14 (a), the organic compound layer is 
pinched between the scanning line 1402 and the data line 1403, and an 
intersection 1405 serves as a pixel. 

[0243] And the scanning line 1402 and the data line 1403 are connected to an 
external actuation circuit through the TAB tape 1407. In addition, 1408 expresses 
the wiring group in which the scanning line 1402 comes to gather, and 1409 
expresses the wiring group which consists of a set of the connection wiring 1406 
connected to the data line 1403. Moreover, although not illustrated, TCP which 
prepared IC may be connected to a TAB tape instead of the TAB tape 1407. 
[0244] Moreover, in drawing 14 (b), it is the covering material by which 1410 was 
stuck on the sealant by the sealant 1410 and 141 1 was stuck on the plastics 
material 1401 . There is little degasifying and a hygroscopic low ingredient is [ that 
what is necessary is just to use photo-curing resin as a sealant 1410 ] desirable. 
The ingredient same as covering material as a substrate 1401 is desirable, and 
glass (quartz glass is included) or plastics can be used. Here, plastics material is 
used. 

[0245] Next, the enlarged drawing of the structure of a pixel field is shown in 
drawing 14 (c). 1413 is an organic compound layer. In addition, as shown in 
drawing 14 (c), lower layer width of face is a narrow configuration from the upper 
width of face, and bank 1404 can divide the data line 1403 physically. Moreover, 
the picture element part 1414 surrounded by the sealant 1410 is intercepted from 
the open air with the sealing agent 1415 which consists of resin, and has 
structure which prevents degradation of an organic compound layer. 
[0246] Since a picture element part 1414 is formed in the scanning line 1402, the 
data line 1403, bank 1404, and the organic compound layer 1413, the 
luminescence equipment of this invention which consists of the above 
configurations is producible in a very easy process. 

[0247] Moreover, a polarizing plate may be prepared in the screen (field which 
observes an image) of the luminescence equipment shown in this example. This 
polarizing plate has the effectiveness which prevents a presser foot and a 



watcher being reflected in the screen in the echo of light which carried out 
incidence from the outside. Generally, the circular polarization of light plate is 
used. However, in order to prevent being reflected by the polarizing plate and the 
light emitted from the organic compound layer returning to the interior, it is 
desirable to adjust a refractive index and to consider as structure with little 
internal reflection. 

[0248] In addition, any of the organic light emitting device indicated by this 
invention may be used for the organic light emitting device contained in the 
luminescence equipment of this example. 

[0249] [Example 15] this example shows the example which prepared and 
carried out the modularization of the printed wired board to the luminescence 
equipment shown in the example 14. 

[0250] The TAB tape 1504 is attached in a substrate 1501 (here, a picture 
element part 1502, wiring 1503a, and 1503b are included), and, as for the 
module shown in drawing 15 (a), the printed wired board 1505 is attached 
through said TAB tape 1504. 

[0251] Here, the functional block diagram of a printed wired board 1505 is shown 
in drawing 15 (b). IC which functions at least as I/O Port (an input or output 
section) 1506, 1509, the data signal side actuation circuit 1507, and a gate signal 
side circuit 1508 is prepared in the interior of a printed wired board 1505. 
[0252] Thus, the module of a configuration of that the TAB tape was attached in 
the substrate with which the picture element part was formed in the substrate 
side, and the printed-circuit version which has a function as an actuation circuit 
through the TAB tape was attached is made to call it an actuation circuit external 
mold module especially on these descriptions. 

[0253] In addition, any of the organic light emitting device indicated by this 
invention may be used for the organic light emitting device contained in the 
luminescence equipment of this example. 

[0254] [Example 16] this example shows the example which prepared and 
carried out the modularization of the printed wired board to the luminescence 



equipment shown in the example 12, the example 13, or the example 14. 
[0255] The TAB tape 1605 is attached in a substrate 1601 (here, a picture 
element part 1602, the data signal side actuation circuit 1603, the gate signal 
side actuation circuit 1604, wiring 1603a, and 1604a are included), and, as for 
the module shown in drawing 16 (a), the printed wired board 1606 is attached 
through the TAB tape 1605. The functional block diagram of a printed wired 
board 1606 is shown in drawing 16 (b). 

[0256] As shown in drawing 16 (b), IC which functions as I/O Port 1607, 1610, 
and the control section 1608 at least is prepared in the interior of a printed wired 
board 1606. In addition, although the memory section 1609 is formed here, it is 
not necessarily required. Moreover, the control section 1608 is a part with the 
function for controlling control of an actuation circuit, amendment of image data, 
etc. 

[0257] Thus, the module of a configuration of that the printed wired board which 
has a function as a controller in the substrate with which the organic light emitting 
device was formed was attached is made to call it a controller external mold 
module especially on these descriptions. 

[0258] In addition, any of the organic light emitting device indicated by this 
invention may be used for the organic light emitting device contained in the 
luminescence equipment of this example. 

[0259] [Example 17] this example shows the example of the luminescence 
equipment which drives a triplet light emitting device as shown in the examples 
10 and 11 by digital time amount gradation display. While the luminescence 
equipment of this example can attain high luminous efficiency by using 
luminescence from a triplet excitation state, it can obtain a uniform image by 
digital time amount gradation display, and is dramatically useful. 
[0260] The circuitry of the pixel using an organic light emitting device is shown in 
drawing 36 (a). Tr expresses a transistor and Cs expresses a storage capacitor. 
In the circuitry in drawing 36 (a), the gate line is connected to the source side of a 
transistor Tr1 for the source line at the gate of a transistor Tr1 . Moreover, the 



current supply line is connected to the storage capacitor Cs and source side of a 
transistor Tr2. Since the anode plate of the organic light emitting device of this 
invention is connected to the drain side of a transistor Tr2, on both sides of the 
organic light emitting device, the opposite hand of a transistor Tr2 serves as 
cathode. 

[0261] In this circuit, if a gate line is chosen, a current will flow from a source line 
to Tr1 , and the electrical potential difference corresponding to that signal will be 
accumulated in Cs. And the current controlled by the gate of Tr2 and the 
electrical potential difference (Vgs) between the sources will flow to Tr2 and an 
organic light emitting device. 

[0262] After Tr1 is chosen, Tr1 will be in an OFF state and the electrical potential 
difference (Vgs) of Cs is held. Therefore, passing only the current depending on 
Vgs can be continued. 

[0263] The chart which drives such a circuit by digital time amount gradation 
display is shown in drawing 36 (b). That is, although one frame was divided into 
two or more subframes, in drawing 36 (b), it considered as the 6-bit gradation 
which divides one frame into six subframes (SF1-SF6). TA is write-in time 
amount. In this case, the rate of each subframe luminescence period is set to 
32:16:8:4:2:1 as shown in drawing. 

[0264] The outline of the actuation circuit of the TFT substrate in this example is 
shown in drawing 36 (c). With the substrate configuration in drawing 36 (c), a 
current supply line and cathode as the organic light emitting device of this 
invention shown by drawing 36 (a) to the picture element part made into each 
pixel are connected. Moreover, a shift register is the order of a shift register -> 
latch 1 -> latch 2 -> picture element part, and is connected to the picture element 
part. Image data is sendable into a picture element part with the latch pulse 
which a digital signal is inputted into latch 1 and inputted into latch 2. 
[0265] The gate driver and the source driver are prepared on the same substrate. 
In this example, a pixel circuit and a driver can obtain a uniform image, without 
being influenced of dispersion in a TFT property, since it is designed so that 



digital actuation may be carried out. 

[0266] [Example 18] this example shows the example of the constant current 
actuation circuit of the active-matrix mold driven by passing a fixed current to the 
organic light emitting device indicated by this invention. The circuitry is shown in 
drawing 37 . 

[0267] The pixel 3710 shown in drawing 37 has a signal line Si, the 1st scanning 
line Gj, the 2nd scanning line Pj, and the power-source line Vi. Moreover, the 
pixel 3710 has Tr1, Tr2, Tr3, Tr4, the organic light emitting device 3711 of a 
mixed assembling die, and retention volume 3712. 

[0268] Both the gates of Tr3 and Tr4 are connected to the 1st scanning line Gj. 
One side is connected to a signal line Si, and another side is connected to the 
source of Tr2 for the source and the drain of Tr3. Moreover, one side is 
connected to the source of Tr2, and another side is connected to the gate of Tr1 
for the source and the drain of Tr4. That is, the source of Tr3, either of the drains, 
and the source of Tr4 and either of the drains are connected. 
[0269] The source of Tr1 is connected to the power-source line Vi, and the drain 
is connected to the source of Tr2. The gate of Tr2 is connected to the 2nd 
scanning line Pj. And the drain of Tr2 is connected to the pixel electrode which 
the organic light emitting device 371 1 has. The organic light emitting device 371 1 
has the organic compound layer prepared between the pixel electrode, the 
counterelectrode, and a pixel electrode and a counterelectrode. The fixed 
electrical potential difference is given according to the power source with which 
the counterelectrode of the organic light emitting device 3711 was prepared in 
the exterior of a luminescence panel. 

[0270] In addition, either the n channel mold TFT or the p channel mold TFT is 
OK as Tr3 and Tr4. However, the polarity of Tr3 and Tr4 is the same. Moreover, 
either the n channel mold TFT or the p channel mold TFT is OK as Tr1 . Either 
the n channel mold TFT or the p channel mold TFT is OK as Tr2. One side is an 
anode plate and another side of the pixel electrode and counterelectrode of an 
organic light emitting device is cathode. When Tr2 is the p channel mold TFT, it 



is desirable to use cathode as a counterelectrode, using an anode plate as a 
pixel electrode. On the contrary, when Tr2 is the n channel mold TFT, it is 
desirable to use an anode plate as a counterelectrode, using cathode as a pixel 
electrode. 

[0271] Retention volume 3712 is formed between the gate of Tr1, and the source. 
Although it is prepared in order to maintain more certainly the gate of Tr1 , and 
the electrical potential difference (Vgs) between the sources, it is not necessary 
to necessarily form retention volume 3712. 

[0272] In the current source in which a signal-line actuation circuit has the current 
supplied to a signal line Si, it is controlled by the pixel shown in drawing 37 . 
[0273] By applying the above circuitry, the constant current actuation which is 
going to pass a fixed current to an organic light emitting device, and is going to 
keep brightness constant to it is attained. Although the organic light emitting 
device which has the mixing zone indicated by this invention has a long life 
compared with the conventional organic light emitting device, since reinforcement 
can be further attained by carrying out the above constant current actuation, it is 
effective. 

[0274] The luminescence equipment of this invention stated in the [example 19] 
above-mentioned example has the advantage that a life is long, with a low power, 
therefore, power consumption with the electric appliance lower than before with 
which said luminescence equipment is contained as a display etc. -- actuation -- 
possible -- in addition -- and it becomes the electric appliance which merit- 
maintains and is carried out. Since low-power-ization links with facilities directly 
about an electric appliance like the pocket device which uses a dc-battery 
especially as a power source (a cell piece cannot happen easily), it is very useful. 
[0275] Moreover, since said luminescence equipment is a spontaneous light type, 
since a back light like a liquid crystal display does not fill 1 micrometer with the 
thickness of an organic compound layer, the formation of thin lightweight is 
possible [ it is unnecessary, and ] for it. therefore, the electric appliance with 
which said luminescence equipment is contained as a display etc. -- the former ~ 



a thin shape - it becomes a lightweight electric appliance, it is very useful in 
order to also link this with facilities (the lightness in the case of carrying -- a 
compact) directly about an electric appliance like especially a pocket device. 
Furthermore, in an electric appliance at large, that what is been a thin shape (it is 
not bulky) is useful also seen from a carriage side (mass transportation is 
possible) and an installation side (tooth-space reservation of a chamber etc.) 
does not have misgiving. 

[0276] In addition, since said luminescence equipment is a spontaneous light 
type, it is excellent in the visibility in a bright location compared with a liquid 
crystal display, and, moreover, has the description that an angle of visibility is 
large. Therefore, the electric appliance which has said luminescence equipment 
as a display has a big merit also in respect of the conspicuousness of a display. 
[0277] That is, in addition to the advantage of the conventional organic light 
emitting devices, such as a thin light weight and high visibility, the electric 
appliance using the luminescence equipment of this invention also holds a low 
power and the features of being long lasting, and is very useful. 
[0278] In this example, the electric appliance which contains the luminescence 
equipment of this invention as a display is illustrated. The example is shown in 
drawing 17 and drawing 18 . In addition, any of the metal complex indicated by 
this invention may be used for the organic light emitting device contained in the 
electric appliance of this example. Moreover, which gestalt of drawing 12 - 
drawing 16 and drawing 34 - drawing 37 may be used for the gestalt of the 
luminescence equipment contained in the electric appliance of this example. 
[0279] Drawing 17 (a) is the display unit which used the organic light emitting 
device, and contains case 1701a, susceptor 1702a, and display 1703a. By 
producing the display using the luminescence equipment of this invention as 
display 1703a, the display which is thinly lightweight, merit-maintains and is 
carried out is realizable. Therefore, transport becomes simple, space-saving [ at 
the time of being installation ] turns possible up, and a life is also long. 
[0280] Drawing 17 (b) is a video camera and contains body 1701b, display 1702b, 



voice input section 1703b, actuation switch 1704b, dc-battery 1705b, and 
television section 1706b. By producing the video camera using the luminescence 
equipment of this invention as display 1702b, there is little power consumption 
and it can realize a lightweight video camera. Therefore, the consumption of a 
cell decreases and carrying also becomes simple. 

[0281] Drawing 17 (c) is a digital camera and contains body 1701c, display 1702c, 
eye contacting part 1703c, and actuation switch 1704c. By producing the digital 
camera using the luminescence equipment of this invention as display 1702c, 
there is little power consumption and it can realize a lightweight digital camera. 
Therefore, the consumption of a cell decreases and carrying also becomes 
simple. 

[0282] Drawing 17 (d) is the picture reproducer equipped with the record medium, 
and contains 1701d [ of bodies ], 1702d [ of record media (CD, LD, or DVD) ], 
and actuation switch 1703d, (Display A) 1704d, and (Display B) 1705d. Display 
(A) 1704d of image information is mainly displayed, and text is mainly displayed 
(Display B) 1705d. By producing said picture reproducer using the luminescence 
equipment of this invention as these (Display A) 1704d or (Display B) 1705d, said 
picture reproducer which power consumption merit-maintains at few lightweight 
tops, and carries out is realizable. In addition, CD regenerative apparatus, a 
game device, etc. are included in the picture reproducer equipped with this 
record medium. 

[0283] Drawing 17 (e) is a pocket mold (mobile) computer, and contains body 
1701e, display 1702e, television section 1703e, actuation switch 1704e, and 
memory slot 1705e. producing the pocket mold computer using the luminescence 
equipment of this invention as display 1702e -- power consumption - few - a 
thin shape -- a lightweight pocket mold computer is realizable. Therefore, the 
consumption of a cell decreases and carrying also becomes simple. In addition, 
this pocket mold computer can record information on the record medium which 
integrated a flash memory and nonvolatile memory, or can reproduce it. 
[0284] Drawing 1 7 (f) is a personal computer and contains 1701f [ of bodies ], 



1702f [ of cases ], 17Q3f [ of displays ], and keyboard 1704f. producing the 
personal computer using the luminescence equipment of this invention as 1703f 
of displays - power consumption ~ few - a thin shape - a lightweight personal 
computer is realizable. When the application with which it walks around like a 
notebook computer especially is required, it becomes a big merit in respect of the 
consumption of a cell, or lightness. 

[0285] In addition, the above-mentioned electric appliance displays more often 
the information distributed through radiocommunication of electronic 
communication lines, such as the Internet, an electric wave, etc., and its 
opportunity to display especially animation information is increasing. The speed 
of response of an organic light emitting device is dramatically quick, and suitable 
for such an animation display. 

[0286] Next, drawing 18 (a) is a cellular phone and contains body 1801a, voice 
output section 1802a, voice input section 1803a, display 1804a, actuation switch 
1805a, and antenna 1806a. producing the cellular phone using the luminescence 
equipment of this invention as display 1804a - power consumption - few -- a 
thin shape - a lightweight cellular phone is realizable. Therefore, the 
consumption of a cell decreases, and carrying also turns easy up and it is made 
on a compact body. 

[0287] Drawing 18 (b) is an audio equipment (specifically audio for mount), and 
includes body 1801b, display 1802b, and the actuation switches 1803b and 
1804b. By producing the audio equipment using the luminescence equipment of 
this invention as display 1802b, there is little power consumption and it can 
realize a lightweight audio equipment. Moreover, although this example shows 
the audio for mount as an example, you may use for a home audio. 
[0288] In addition, in an electric appliance as shown by drawing 17 - drawing 18 , 
it is effective to give a function which modulates luminescence brightness 
according to the brightness of an operating environment by establishing a means 
to make build in a photosensor further and to detect the brightness of an 
operating environment. A user can recognize an image or text satisfactory, if the 



brightness of 100-150 is securable by the contrast ratio compared with the 
brightness of an operating environment. That is, when an operating environment 
is bright, the brightness of an image is raised and it is made legible, and when an 
operating environment is dark, it becomes possible to stop the brightness of an 
image and to stop power consumption. 

[0289] Moreover, since actuation with a low power and the formation of thin 
lightweight are possible also for various electric appliances using the 
luminescence equipment of this invention as the light source, they can be 
referred to as very useful. Typically, implementation of a low power and the 
formation of thin lightweight are possible for the electric appliance which contains 
the luminescence equipment of this invention as the light source of the back light 
or front light of a liquid crystal display, or the light source of a lighting device. 
[0290] Therefore, when using as a liquid crystal display all the displays of the 
electric appliance of drawing 17 - drawing 18 shown in this example, by 
producing the electric appliance using the luminescence equipment of this 
invention as the back light or front light of the liquid crystal display, there is little 
power consumption and a thin and lightweight electric appliance can be attained. 
[0291] 

[Effect of the Invention] By carrying out this invention, the luminescence 
equipment which excelled [ top / with little power consumption ] also in the life 
can be obtained. Furthermore, the electric appliance which merit-maintains such 
luminescence equipment at a top with little [ it is bright and ] power consumption, 
and carries out it by using for the light source or a display can be obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the role of a hole injection layer. 



[Drawing 2] Drawing showing a concentration gradient. 
[Drawing 3] Drawing showing a concentration gradient. 
[Drawing 4] Drawing showing a concentration gradient. 
[Drawing 5] Drawing showing the structure of an organic light emitting device. 
[Drawing 6] Drawing showing the structure of an organic light emitting device. 
[Drawing 7] Drawing showing the structure of an organic light emitting device. 
[Drawing 8] Drawing showing the structure of an organic light emitting device. 
[Drawing 9] Drawing showing the structure of an organic light emitting device. 
[Drawing 10] Drawing showing the structure of an organic light emitting device. 
[Drawing 11] Drawing showing vacuum evaporationo equipment. 
[Drawing 12] Drawing showing the cross-section structure of luminescence 
equipment. 

[Drawing 13] Drawing showing the top-face structure and cross-section structure 
of luminescence equipment. 

[Drawing 14] Drawing showing the top-face structure and cross-section structure 
of luminescence equipment. 

[Drawing 15] Drawing showing the configuration of luminescence equipment. 

[Drawing 16] Drawing showing the configuration of luminescence equipment. 

[Drawing 17] Drawing showing the example of an electric appliance. 

[Drawing 18] Drawing showing the example of an electric appliance. 

[Drawing 19] Drawing showing an energy band diagram. 

[Drawing 20] Drawing showing an energy band diagram. 

[Drawing 21] Drawing showing the condition of an organic compound layer. 

[Drawing 22] Drawing showing vacuum evaporationo equipment. 

[Drawing 23] Drawing showing formation of an impurity layer. 

[Drawing 24] Drawing showing the structure of an organic light emitting device. 

[Drawing 25] Drawing showing the condition of an organic compound layer. 

[Drawing 26] Drawing showing the structure of an organic light emitting device. 

[Drawing 27] Drawing showing the structure of an organic light emitting device. 

[Drawing 28] Drawing showing a concentration profile. 



[Drawing 29] Drawing showing the structure of an organic light emitting device. 

[Drawing 30] Drawing showing the structure of an organic light emitting device. 

[Drawing 31] Drawing showing vacuum evaporationo equipment. 

[Drawing 32] Drawing showing vacuum evaporationo equipment. 

[Drawing 33] Drawing showing the structure of an organic light emitting device. 

[Drawing 34] Drawing showing the cross-section structure of luminescence 

equipment. 

[Drawing 35] Drawing showing the cross-section structure of luminescence 
equipment. 

[Drawing 36] Drawing showing the configuration of luminescence equipment. 
[Drawing 37] Drawing showing the configuration of luminescence equipment. 
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mymm. \as^Ts buibie?lis mm am-niks 
»i5<fciJ ! s=©fl:£tt£afcji?s y s mam-nits 

fro, ffliasi=<7){b^»(ii!Jia*-«)fb^«B<j:y 

[USUI 2] »*«HclBttfl!)«3ttSWc&-t>Ts KtC 

mi$£ 3 ] iisRfl i $ fciin«s 2 [ci3Ss<D?gft!sa 

tCfc^Tv II^-H0fc£»tf:7*Q5/7 7 -V{b^*? 
Itmm 4 ] B5RH 1 S fctiBSE 2 [ci3*B<D5£ft£|S 

•£«fctne=<)!>ft^ft*d«jHT?* y , iaiBS-rofbs 
%iiiB5i3m-©fb-&^cfcy i t;«?iifp^6^#<, # 

mxmei tmms iciBMo&imuiasvT* tufa 

Ts MI3Sg-^b^«);]lJttfilfln LlulBm-cT)fb-&^ 

fci*+/ y v#«*^tjftH§gfts s/di^vv*/ y 

VttfcfcSfcSHBffc £fdi**tf5>VV'-/Ui£» 

tcss^Ts OTBJS^bWi^ */ y v*te*a«s* 
<©iHH«:KW5nfc«3fciis *««s*we3tss?**t 

^©fb&UBS^tJJiT-S y , iiu!3S£-(7)ft-&«Hul3 

s-©{b^*<feyt.iE?u»iiififl«**<, ^ tufas! 

=©{b£WiiilBSIS-«>{b-&to<fc y fcWFfcSlgtf;*:* 



HI#E1 0] H«5|9KIBttfl!)a3teHEiB^Ts 15 
E»)Klt4s lulB^ffifr5iJf3PiS'\0*lR]li:5>tLT, 

gut B»-©{b^<fr»Stf*'j> l Miam- coitsvncom 

«»3HSIlKfe^T» WIBH««tt«-0{b^*s It 

-cDfb-&* 33«fctra=©{bs%£afc«WA asis 
sg-roib^wituiESS^b-^ £ y *>mjwmmtf*i 

#<» fro, IOIBS^fl!)fb^*ttlKIIBB-©{b&«<fc y 
fei?8«Stf**<s fro, fflllESEafbStolEfett 

ti, lul3m-©<b'&^fc<fcti : lulBm-£Dfb-&^<D?X^tc 

<fc y ti/h*L^«ii£*mi**« c i 

Mo 

[B5RJS1 2] H5RJS1 1 icCKOftftBIIK&^T, 
WESJKJItts Mi3l^frSBul3Sffi^£ftlc*fL 
T> IJIBJI-ODjb^lftWSMIfi 5 ^ L l3IBS=tO{b&« 

[B3US1 3] H5RS97iSII«JS1 2(cE«05fi3iai 

Vfc *fdi7i^-vhpyvuii»ft, 7?*«c<t*1t 

[If^RJll 5] ^Sis ttS^s BuIBdSSJcfc^HuiBIl 
^©P5 fcBtf 5 ft fc583M i s MB583I61 K» L TRW 

tc-tSftSWSi 7p ■> *>Wmt Z^St, M1B7P 

sj: y c i *w&ttz>%K%imo 

[IfSRJII 6] StClBSScD^SltCfc^T, 
tulBy'P * *V?ltt, |fHBMS^5l(IIB«a'N©*lRl 
ic*f LT, sulB^^l ic^S ftSttSflDSftSjf^W^ L 19 

i3^p y ^y^mmmmmat^mmmimmt 

[H«S1 7] R«^1 5$fdiB*JS1 6(cf3f6©5g 
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ataon 9] ns£* wmt. tmmmti&xftMBm 

[1*3812 0] .HlSis MMi^ BOIBHISKjfiLTKW- 

e nfciEaa a«« i , wibie? LaAnafc <t tfasiBPi 
ffloDHKR^snfewwb^ftii, #Sft3*r««3fc 

temmmmmm* v ^msmsmmm u ftfcfr 

•3, IOIBiE?lJI^««i:l9E«?IKas««t©IH(c> fit 

ibie?lis^«ss5 £ vm^mT-nm tmnmstttsM 

[W5RI12 1] Plfii<^ |5|g£s ifllBIWiteSLTKW- 

5 nfc*?aA«tt<!: , scnss <fc rf»E«? ax« 

JR? *^tJ»3KS»cfeL^T» lulBWM^lti, IE 

? ijtaEtittfr s ft «iE7 lmjUim £ , mmmmfr s 

(i fulB«?$M^ia * U ^lulBdSffliJtcful U ftfcfr 
iJfBIEfL^ia<tl5l3tt?^?iaicDratc, m 

[»*JH2 2] Pl«<^ lOIBHMIfcftLTKW- 
5 nfcIE7L5±A?ia<t , lufBltSlcg LTiSttS titcV. 

«©BKKW6ftfe^SHb^*«is i^6ft«^«»3t 

JLMSSttHtf 5 ft SIETLNtSMtt t , tt^fiw&fcMfr 6 
ftSB^MBHBa^ lufBIE?L^ia 
ttffllB«?B3Sifi«<fc »J ^lulBdSffliJtcei U ftfefr 
^ ijfBIE7Lffi^^ai:lulBtt?lla5S?ia<!:WBlc, tu 
IBiE^Ktt«fi<fctfiJIB« ; FMaS*m«>Pi**^tJS 

[li5RJi2 3] IftftHI 975£»2»12 2©l,vfftfr- 
31 KlB«<0»3fc8 Wc filo T\ SflENMEfr 5 M1BM«'\ 
<D*lSUC*fU BulB;I^ia(*l<7)tulBIE7L^WcD;i 

si*** u mm^mmti^Tmmmoimm 
mxm 2 4 ] » mm 9 nmam 2 3 wttitp- 



[B5RJS2 5] m$E1 975Si«W2 3fl!>^rft3B»- 

OHOU 6] fifsR^I 97iMllAR3I2 3®^m#- 
JBKEtt<&»Jlfi8ilfca3^T\ SylBIEJLffi&TOfc^tf 
SuI3tt?«i^W4lcib^Tga^fi»?fiiIi§fi^» 

iin. 

[W5R3S2 7] n«q|1 9 71SBI«^2 3(7)^rft^- 

3i^cl3i6^D^7 l cg■^c^50^Tv mttjLW&ttnis&v 

[W*^2 8] n^si 9 7isB«^2 3a)^rnfi v - 

is !5iaiE5Ll^tt«fi<fer;iOIB«?«iSitt«fEifc'<T- 

[»«3S2 9] HSSS2 8(ElBtt©»315e»Efe^Ts 

181*5(3 O] n^R2 47^11*112 5 Sfctt»*Jg 
2 87!jSli^312 9©^rnfr-JSK!3f^ft£tBK 

[H5RJS3 1] mmt, mmt, m^mts&vmzm 
mnmzwztir&mtbStomt* frsft*£*»tt 
*?*^tJ»y£S»!:fio^Ts SuiBWWk^ltts IE 

ftS*?l«a&««^ ^^^v tulBIE?L«5^ia 

t«RW7msswAt come mEiEiimmttn& i t; 
^nrfey, ftfc^-p, BuiB;i^iartic, »jt*sr 

[1I5RJ13 2] ilffii. ttS^s BijlBdStcgLTfgtt 
6 ftfc'IE?LaAW« <h . MI3IE?L)±A«aS5 <fc t> - lulB« 

K^*^tf»3KB»cfe^T. MfB^M^Jltts IE 

?L^^^)MttS6^ 6 ft zizmmw& t , 5 
ftsm^ffiisi^aiv =&^^s KtEiETUKaMnR 

£ iOEflt^HKIIflittt ©B ic, |tj!3IE?Lii^«i|f4fc «fc tf 
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*?*d«S3HSWceuNr» f!1Bft«Mb*tt)lfis IE 

t mm?m%ffint<Dm k, toiBiE7i$t& * tf 

JftTfcU, ftfcfi^ ghESSffittrttc* ^^M-T 

[li*I|3 4] Plffii:, Hffiis WIBPiafcSLTRW 
5 ft fc jE?tfiA*i« <t > itulBPiSKg LTRtt 6 ftfcB 

t mm^mmmtm ^ mzmimmwms * v 

*5S«*mfi«aaip* ftfc»«««*Kwfe c £ 
[H*s 3 5 1 tmm 3 1 7iai38a 3 4 ©^-fftfr- 

JSlclEiiaSBEStlKiBl/'T, MIBfgftWW^Q^ft 
fc3Bfc«8fcfcs UIBs&SfSttrt <DHWT»S * C £ 

[»«S3 6] H5RJI3 1 nmtmm3 scD^tnfr- 
ire reitisfm ic Jt^r mm® sttm.m t mmft 

[MUX 3 7] M$£3 5 [ClBttCSS^ilKfc^Ts 
WEiE?LIKM^fe<fctfii|IBB?^*micib^TS^ 

m*s 3 8 1 n$m 3 1 natsoi 3 7 

DH&1I 3 9 ] m$l}| 1 9 7!)Mgl5R^ 3 8 ©^-fftfr- 



tzmziEtim&Wftnnav'Ettmi, i o/t— tv 

H6U: 9 0 /\°— t? V h ttTT»»* c t r 
SB. 

[lf*!S4 0] Ii*I|1 9 7?j£lf*I13 8©^<rftfr- 
JlKIB»©5£3£gWc;fc^T, lulBil^iati, 1 0?- 
/*-l*/Utt±» 1 007V;*- hlMTOm 

[11*314 1] HSis RIS^s MKIlffifcSLTKtt 

Rtt 5 ftfc«=©Sl^flS« <t x ffl3m=.<OE$ffittm 

8fcfciEfl,&A*ff* J3 cfe tfiEJLdlSSttS^*, tut Big ~ 
cD;I^iatiBulBIE7LlfflJMW4fcci;ti : tt?$S^W&^ 

[W*)S4 2] II5RIS4 1 ^CIBSg^735g3 1 fig■^cfcO^Ts 

01*314 3] W*I14 2(CIB®S©5§^gBfc^T, lu 
E«3tt*HBW4 HSJSBbigttBl^S ©»3t*MT « C <t * 

[»«JS4 4] ^ffiiv «8<h, iiJIBBSfEffiLT-RW 
Sftfc«-«>S€r«l«t» i>IIBS-fl!)S^fli«fcSLT 

6 ftfc»-0>&^i8f« <t , BuiBm-^s^iaic jg 

L TRW 6 ft fc*=©Sl^««i v l3IBaS=©g£«« 
<k Ps8 <t ©^ tcR ^ 6 ft fe«Eg©S^«« <h , 6 s 5 % 5 

[B«ja4 5] ii*Ji4 4 ^cI3tt©a3tg■^5o^^, nt 
*««i-r 

[II*J1 4 6 ] If*I| 1 7!jSIi*Jl 4 5 ©^-Tftfl^-^ 

[^©Pffl^iMP^l 

[000 1] 

=&fiPx.5 c t ?S3fofHtS ft*««fllS*i*dCJ« (tt 

y teibREjtHtt < ^ &£jBo*?©3WMi<ft^*i«» 

S3l75Slitgli(is 9Wfi«?i LT«W8«JIS?*ffl 
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(FPC : Flexible printed circuit) %L<l*TAB 
(Tape Automated Bonding) t— ~?*> L< liTCP (Tape 
Carrier Package) tf^yfttf eftfc^n-/!/, TABx 

/k Sfc«W«3t*?(CC0G (Chip On Glass) 
[0 0 0 2] 

ysBt?**??**. *©«3ta«tt» «siHtc*«i 

^«B«*fl!)»3K*'E>-5'fflS'&LTHHBttllO»? (lit 
Ts riffiftj&Fj <tlBT) *J&*U ^(D^FBS? 

[0003] fts, wsKb^fttffgjara^BiB?© 

«6£LTti, -*3IHiiB«!8i=»JSB!iiettJifi«Rlll6 
[0 0 0 4] ECiSfttWiifcJIEyfcJs^T* iiffis 

[0 0 0 5] Sfcs #J*tf100~200nmfIlt<7;£«ft-&!fi!!l 
JIlEfil/»7\ +-V yT'fcaALTtfSIIIS^teSSS'? 

+*/»8ST*S y, +-V 'J /'©mS^SSSiESTro 

[0 0 0 6] SSfc* W«B3E* ; Ftt*+y7 , &AI!© 
-&UBl©JI**100niBSJtfl5ia-ftia«ild:'L» Sfc» 

*r BMtr&tti wr « * + y 7 7 aAWB£'j>* < f * * 

d &Wf HH£3ft L> # 6 li -» ?;L"\x □ MS 
(^■«a» *»A-rSCilC«fcoTx 5.5VT-100cd/m2 
©i^&IHffitfjfca*ftfc (S3K1 :C. W. Tang and 
S. A. VanSlyke, "Organic electroluminescent diode 
s", Applied Physics Letters, vol. 51, No. 12, 913-9 
15 (1987)) o 

[0007] cai^ tcmmm. • s^js^tt • mm, 



[0008] tzzz\ scmn^^z^nk^mm 
+ y 7aA»a*'j^# < tzismt lz. i±mm^m& 

^±KJ±Rtt££&Mg:Ag£&£IWStt:JBl,\ W?cD;± 
AttSHttTV*. C^CiKcfc'A **MbS16lfc* 

[ 0 0 0 9 ] * 6 fc£ «Mfc£»« <t LTs v>> 5 Vfb£ 
*^5S«jETLMSMI<i:hyx (8-+/U/7M T 7 
;U5~7A (»;Alq 3 ) ^5ft*«?«B5S14»3tJli: 

t«fcu» *+y7 7 ©B«£»**^ttu:fc±*tf7v 

[0 0 10] «0A(#s Alq 3 mSO^ ; &-rS^^7 , c^ 
?©*&-W4* Alq3#*Fiflattt?S3;fc4k FsSfrS 
5tA*ftfc«?©S«tA/«?ttiE?Li:iHS^-&-rf!:Piaic 

y^*<«!!T**«« (WTs W<K-7-tmj 
£ET) *ffl^*iBWH&»J» Alq 3 (*^©^^l/cL 

[0 0 1 1] LfrU SattlODiaft^V^/I^NrP* 

[0012] cro^s** yyo^'p^+vy^tD 

Ci^pJtgcr^So *fl!>fl!l£LT> EFl*7n ■> 

SS (IE?L7P-y*vyi) ^IE?Ltt^Jl<t«?ffi3Ml 

£ ©IBKHAT S c £fc <fc y » IE?L^IEf LliJ^l EB 

&EM6*„ (S3K2 :Yasunori KIJIMA, Nobutoshi ASA 
I and Shin-ichiro TAMURA, "A Blue Organic Light Em 
itting Diode", Japanese Journal of Appl iedPhysics, 

Vol. 38, 5274-5277(1999)) . 

[0 0 13] Sfcs KfiW-**«83WTtt» ^ 
to«IE?L«>ltaiWiE?LIKailfi<ffO\ W^Wli^fcJ;^ 

-?&z>t*>m7L%* z. commftMnnMt # 8 s ie?l 

HiSfl £ «?||3Sil<3!>IHlE»316Ji*tttr i ^ 3 .^7*/U^ 
xP*I£ (HJl^Jg) fl5*«'Nt»SLfc (Sa»3 :Ch 
ihaya ADACHI, Shizuo TOKITO, Tetsuo TSUTSUI and Sh 
ogo SAITO, "Electroluminescence in Organic Films w 
ith Three-Layered Structure", Japanese Journal of 
Applied Physics, Vol. 27, No. 2, L269-L271 (198 
8)) o 
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[0 0 14] C^ordmiMaSfl^tLZits « 
ft£) *WB(c»fc-H:*i8W^a<*y, #?KH4ffH: 

[0015] cns©*u^6, Siffii 7«^5nfti 

Jl^jgtDM^ (+■* y 7?p •> *>?«fl&*3Wi«fiB 
[0 0 16] 

[0 0 17] Bll»E<0*5ft«fi3*^lRl 

{£: [Im/W]) I'roh'y^f-J! (Tc/cU — XQBtiBtt 

ha=^^5H**ftttj , Vol. 11s No. 1, P.8 

(2000) ) „ 

[0 0 18] ftfc\ £fM?^SftTV3«*S#y^ 
-itJ U Us * + U T^WKr&SWfc 

/t-r#-^-a»*ffl^*ft£©*» , '?» hum 

36*ffl^S C tts. < U 7 , ©BtSr&«tf*a.lOTfc-r 
[0 0 19] coctli, W«fbS1Mlrtlc&tfe#JI 

[0020] ffiiTLbntaiwwb^mitoffiiicfi^ 

« C£i$,5 : Takeo Wakimoto, Yoshinori Fukuda, Keni 
chi Nagayama, Akira Yokoi, Hitoshi Nakada, and Masa 
mi Tsuchida, "Organic EL Cells Using Alkaline Meta 
I Compounds as Electron Injection Materials", IEEE 
TRANSACTIONS ON ELECTRON DEVICES, VOL. 44, NO. 8, 
1245-1248(1997)) . aR5 7lfc H?}iAS<t LTLi 



So 

[0 0 2 1] LfrL&tfSs W«ffE©*+ 'J T'JW&tt 
[0 0 2 2] JBtCs x^/l/rF-WSfcBHfafc?- 

[0 0 2 3] C05*fb«Wlti:|iLT{iti^*y LfcSB 

&AJI *»A U ?6 EdcEHTCUft < JEJK3ft<DacJE«i 
(Cf * C i K «fc o T» HS<OffiT*«ia.S E £ tfT'i* % 
£^3«ftEM&* (*«6 : S. A. VanSlyke, C. H. Ch 
en, and C. W. Tang, "Organic electroluminescentdev 
ices with improved stability". Applied Physics Let 
ters, Vol. 69, No. 15, 2160-2162(1996)) „ Z.<DZ.t 
(& IEaaASOfflAte«i;t>'ac)iBK < feoT> ? + 
(D»f*£Sffifrr*c:<!:K:<fcy» WS0fficTfcJflJa.SE.!: 

[0024] wjboctfrSs WMUfitta^K^+y 
t^ws^^k&s e t ntsfr-ommm 
(D®&fr e Kmomms^Oi < s t ^ ? / y •> h * 

««»iB**»t^yffl-rctK<l:-3T (ft 

ic** y f^^'p •> * y t 7 *^^* -ssfett 

[0025] *cT?*awT»tt, ^^^5t^ffl^^5nTo^sa 
jk^fti^icsa-rsx^i/^-wiE^aifprsctK 

[0026] ftKs ajW(ce^T*+y7*^ny> 

y, *»k-&tii*K?¥fi-r?»^^®^fJ^LT+t 
yTWi&ttfcS&siRB^Cs ftfi^-38ui*ias©« 

y s «£*«!: y •b«Bi«EflH£^±KJ|S ; f<0»ftiB { JH.^ 
[0 0 2 7] £5(Cs MJ:3ftS«{)(«T^5 

«e*«t y tfi^»«7jT\ Kjsfr^mtt tzn^m 

[0028] 
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+ ''JT'aAJiflDffA.tO^affiKSSKaSih.S. IE7L 

[0 0 2 9] P91 (a)Wi»8S101iiE?ljMSiJi102*E 
»»£L7V3tf* E©»&, P§8101£IE?I$§S1102 
<J!>x*/l/#-»B1p4tt**'l*. UfrLfctfSs RUE© 

■f*>iWTy*s+i\s ($«©«£, ttmmtm&v 
oj <tiBT) mfiLt<D$>mMm?z>momftz%T% 

*m*» IE?L^l103£LT»*TSE£:fc«fctK x 

(W) o 

[0 0 3 0] hi 0>)©J:9ftBMBttfl9i*/U*-IWi 

*Ktfr s c <k tc * y * mtifr e ©* + y 7-;±Att^» 

46» 5t!fiM!:JEIIi«E**«a**WiW* 
So LtfLfetfSEaa/Sfcfcs !©»£#¥>* 
Ts WttMflDRliiffitcJK flp-T * C i: £©C<t 

[0031] aucw?t& E©jSi*a»r*E£fc«fc 

[0 0 3 2] .*©«*»*««<!: LTW> Wttf^S^ft 

[0 0 3 3] $*\ iEJLKWrax^/U^-BfiSIBB 

■Wl/©/h£lA) IE?U±A*M<t, IE7Lf£S]Jt©B^IE?L 

iBT) *KW-ft«<fct\ C©¥SSKJ;oT, Mfffr 
5 ©IE7L©§ U £IE?l>±Att W> IE7L©ft&£IE 

[0 0 3 4] ±^^^?UIS£ttH*lic» m 

S:oT^<%©?$5, C©<fc3ft»fi$je*JBfiK-r3 
C <fc lc «fc o T , H«» 5 ©IE?L©g WIS U 6 * 

[0 0 3 5] *f5> H2fc33tf3»S43BB«\ «E±E 



©£?So *»s siwr«i«Kttia»i:ft**&^^ 

[0 0 3 6] ^ «?K*fr*x*/U*-»H*«B«l 
■T*?j£?SStf. (J-XTs TLUMOj «fc 

1ST) *tt©ffi^ W?IKP*©**W WF&A**B 

«?w»js©B^«?ii>ai*mt*ji^u/cH ux 
©?^icj;ot. mmmt^com^^mv 

MSHtS^lrtT«l«*afe U $*©«?;±AS<t« 
[0 0 3 7] Sfcv ±T^fc«?|fiKi'tt)I-&JilCs ;1 
r <fc 3 K s PiSfEjfii.'>ffliJtt*?5t A*m©W&fl«^ < s 
S^T^ <<&©?**. CO«fe5JS:SMKnE*»«r» 

fi^n, «gB«E©«ETfi«fctMuwirfticjtitt-r«. 

[0 0 3 8] S5JtJ|(£fetJ-*i*;U*-HH* 

»Bi , ir*^at»**. -rsto-Ss EjL»BaE©*^iE?L 

-&1J <klBT) ^HiLTfSWtltfcfc^o C©Jf 
»Jt«©ffiitil}©ffffilCi5WS*+ UT'^P'y+V^' 
«IB*/J»*< »?^&SwU*°-5tt;I£Jf 

[0 0 3 9] ±T^fc/K<K-7-tt;i-&l 

4 Ka^r * 3 tc, ll&c^«IE?l«5&«S©8'J-&tf 
»Sl;:i£^< LfcjB«-3T«?«BIS«**©*l^ 

f SCitCcfcoT. IE?Lfc Jc^m?©^*^ 5 

So 

[0 0 4 0] ^fe, /K?K-7-1tS'&JH*x IBi* 
/U=P-©ffi^W^©75A^7 l c-rS<t#x.5nSo 
^tfiKfiWSBbfix^/U^ittx H0M0<!:LUM0<t©x^. 
/l/^'-S© Ci^ffi-T. HOMOKWLTtts 3t«?»Jta 

ic * y aa^RisB-z?* y » -r* v<b^>-> + /i/^ na^ 

^h;U*4SiSerSCi:T\ ^©S)^x^/l/4 i -<!:H0 
M0*ffi©ffl^6LUM0*Jtai?#*. 
[004 1] * ±?a^fc/K /K-7-14S^l 
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[0 0 4 2] *fc» iK2TfttiE?L^P'>*vya^ 
*ftfctf» CCD * aajlti— «Hc^n •> t>MT'S 

**ftftjBx*/u#-^r3fc<D#-««?$y cr 

[0 0 4 3] *5g0^#li, ^ny+V^t. RftJf 
[0 0 4 4] ^PV + V^ffil&lJCBLTtt. RICB 

TSE£fc«fcy, 7n^^y^Lts^<D^v'JT (IE 
?L7p v * V ?*m?Sftlf WF) ffl^BlSraJB 

[0 0 4 5] tC^T'iS.^ =«EBSttJSfrS*Stt 

(S3K7 :D. F. O'Brien, M. A. Baldo, M. E. 
Thompson and S. R. Forrest, "Improved energy trans 
fer in electrophosphorescent devices", Applied Phy 
sics Letters, vol. 74, No. 3, 442-444 (1999)) (£ 
M8 :Tetsuo TSUTSUI, Moon-Jae YANG, Masayuki YAH I 
RO, Kenji NAKAMURA, Teruichi WATANABE, Taishi TSUJ 
I, Yoshinori FUKUDA, Takeo WAKIMOTO and Satoshi Ml 
YAGUCHI, "High Quantum Efficiency inOrganic Light- 
Emitting Devices with I r i d i um-Comp I ex as a Triplet 

Emissive Center", Japanese Journal of Applied Phy 
sics, Vol. 38, L1502-L1504 (1999)) . 

[0 0 4 6] S3K7T?{*aft**i&ftHi"r«*Ji«# 

8 -ptt-r y wuttib&mttz&m^fo* 

[0 0 4 7] LfrLfttfS, *K8©«HHC«J:S£. 
|DWlS^500cd/m2[Clg^Lfcii-8-(D*iJlCD¥Mli17 



5^t=*E^amEBJST3Ei:fc<fcyv =S£Eb 
[0 0 4 8] LftibT, eU(E»'<fe<fc5K» 

[0 0 4 9] £ZZ?s WKffm<mmic*V** , Jj' 

[0050] *r--3©«»£LT» wawiarot/u^ 

[0 0 5 1] file, »?©it'rXtf**<S«:S«»€' 

0 2 1 IC/ttTo HI 2 1 THis /J\*t^?2101*»6S*» 
-®12111£\ **L^ ; F2102^5ft5»-©JI2112« 

l^T> tt&tt©»f««2114fl«»£LTL*9. 
[0 0 5 2] 02 1 7»wLfcB?&tt©Hf ««2114tt, 

y Tcmwtyww) t (**^(*x*/b*-w 

[00 5 3] to-oc7)«i:LT, 8tJi«5fi*^r 

5BW)aV^5*— >aV*3SW«/i:46> M^v 02 2 

[0 0 5 4] 02 2lC5*L/fc«*» E?Lfra5Sl • S53tl 
■ «?ISSflcT)Hl^ii (^7')Kfnli£) ^-WJjtr 
%fc46©M»Sil«>IK8:ia?*S. sr» MBA^KPHI 

»H**T?«««*RB*fr*ci:K«i;y, 
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y -- y?t So ftlEHMf #ITM><fc 7SHt»T*S5 

fl5&JB*fl5/Sf Sfci&s aS*S2201?IE?lJlii5£Jl*s M 
itf^2202~22047?5S3 , 6» (0 2 2 71*, <& m<0= 
ft) J»S2205?«?||iail«-««L, £»£2206 

[0 0 5 5] C©*3ft'T>7f >:&3<0**«il<D» 
~2205fCfi^TlS»LTf ^SU* #■ 

[0056] t^t\ mmimv&mtmmi o-4~ 
tt&t. £ n tf tcm^? u -r * -mzwrnm 

[0 0 5 7] LfctfoT, 02 2©£dftSB£ffl^T 

WK*=IKSS*«ftLT«Sl-aiRft^fc, n»s© 

[0 0 5 8] *©«&B5l£BI2 3fc:3Vr. H2 3li, H 
-0£Mfl^»23O1#5ft«t|-a>l2311£\ »:z©W 

*Kb£tt2302# 6 fts m-<^i23i 2 1 zmm t s 

*<D«IHfc«»®**fi»2303 (*^ME«^) frSft* 

[0059] ctv&vicLz&mrs crftfaswaff 
[0060] cflDji^ftWifrs***^* m±-vm^ 

fed; a ir*IHH£ OtaiMBO^ /U7 * 

©^ p«ffiiHi«:KWfcw«i»y6«?fflafefi«a5s 

(S3K9 : Shigeki NAKA, Kazuhisa SHINNO, Hiroyuki 
OKADA, Hiroshi ONNAGAVIA and Kazuo MIYASHITA, "Orga 
nic Electroluminescent Devices Using a Mixed Singl 
e Layer", Japanese Journal of Applied Physics, Vo 



I. 33, No. 12B, L1772-L1774C1994)) « 
[0 0 6 1] £«9Tii. mMSH£Z&&4. 4'- 
tfX [N- (3-yf/l/7i-;W -N-7IZ/1/-7 

= /] -t'7x-;i/ (j-xt, ttpdj tret) fc> 

|»aitt?**Alq3<!:** 1 : 4©(W&7S#r*e:<!:K 
£ (Tft*J«» TPDfiJ:t;Alq33fJ»64*^«ffffl«-^ 

r*^xP*B6) <hOtbg^-r^i:s RJfttb*4>A?li 
[0 0 6 2] *©|RH<!:LTs S^*!©*^ HSfr 

<ft«fctt£#a.sft3. ai*3fitt*+' | J7 7 <o^p-> 

[0 0 6 3] CflDCitt. 3tS);9 0;I-&i*llcS5^T 
jcttSSftl/KDTSS. Sfcs W*Wb&«BJirt#£T« 

fioja < 7?frbn« Rjimttf* y » mmumc i^/u^ 

[0 0 6 4] C©*3K»^*l"Ptt+»ftttl»*58» 
; K ?K - 7 - ttS^M t L TJf^T % Ktc, 

[0 0 6 5] H2 4?lt lEfLliJMWfc^O-^liJM 
tt»0 2«lfr6***«bfi««2403(C6^Ts IE?L 

ft s«?i«ss«tt24o<k *s * iE?uiiiai«»i m?mm 

ttaBS2401±lcHI«2402*R^TS*^ H«2404©* 
*Wfi±KKW«iS»©«Jfi*d:-3T*)«fe^. ftfc\ CCD 
<fc a ft ©»&v iEf L«5Silft W«ftl«a5ttJB 

[0 0 6 6] C©£'5ftK?£^L/cif-&s BSffllT? 

^?uia6tt»fl«iE?L*a^ai y net u -*bwwp 

46, ELfc.fctfli™^ t.S^««2407*»l!ir * 
-&L^lcMSo -Tftfe-6, St«9©jE^mi<tttSft 
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y , «-«IB*SSKW 3ffltt#£«{b'&tt«2403rt ICS 
[0 0 6 7] 2"SlC, S2 4<7)d;3*^?(DJi-&s 8% 
ftWJtf^iSfiLftlA, Lftff^T, ±&fl!> : E*Wffi 

[oo6 8] $r» wai?aOT/i/7*pv i '-M{kcD(B 

^»?2501 S ft S««251 1i s 2502fr S ft 

S««2512 <h s /Jn* U^?2501 £ «fctf ** 2502© 
S7j£^tr>fl-&1IS2513<t, fr6ft3, H2 4&Cfta£ 
ft5*«SS3tJIS?'pa5S. H2 5frSiB5frft<fc5U:* 
El 2 1 -c?^LT^/c<feaft^W®2113l±#S-a:^ 

«^tta>»^«i2ii«i#aLftt\ 

[0 0 6 9] *fc, **HMW«fl!>*Bft?S*tf. E 
El 2 4 cd J: 5 ft 

LfctfoTs EI2 20<fc^ft^*gB^ffl^TWS^ 
[0 0 7 0] Z.<D£o\z, *«E© : ff«S3fcX?Wu « 

[0071] *fc, &*<DM«£#£a4MiH®$ft 

Sifrg- (hetero-j unction) TSfcCfcttU *«W<0 
*5fitt^t)tfS^'iS^ (mixed-junction) frL 

[0 0 7 2] Lftfl«-3T*»W?^ *K£s 
lulBHSfc «fc rj-'gMS© fi 5 tife W«Mk^«sS 
^6fti.W«^*?^^tJ5t^Mtcai>T, 15 

EW*fk^ftitt» «?»»s«fcyt>iE?u»Kjsa)Bf 

IE7L«i&WfrSft3jE?L$t&1I$£, iE?L»»J9E<fc l J 

*?iMWt©»i>«?iias 5 ft s nm&mw, 

t, tui3iE?Lft^i8i4tulBm?l^f 
8«fcyt.HlKMSflJfcffilU ftfcfro, j|(|IBIE7Uti£ 

«fc tJ^KR? *£^©ffi£*atrE^tttf Ktt 6 ft 

[0 0 7 3] ft£s H2 4fEfcVTs HMiiWWb^* 



ft*«?&WMI**IALT*><J:i.\ SSfc% IE7L;±A 
[0 0 7 4] IE7L>±AW^/c(4«?-;±AW 

'so* + y 7©»«i*5HJiK u ^+ -~;*z>»««aR& 

[0 0 7 5] tZ.ZT\ lEWm&mtB&tmFfW&M 

*7-iftSi«m<oHtt^<7 fcitflnf 3 * a ft?«js^i 

05B«S^««l?"b**/!:46» 10niB«U:«)W*^»« C i 

[0 0 7 6] Sfcs 0 2 6(a)tc^-r<i:^(c, 
»12603KS^Ts IE?Llfi^46^6 ft^IE?L^^I8 
2605 s «?H3S««^6S««?«fiifl^a2606» 33«fctf 
jE3LK8i«« <t «?«Bi#m <t jB«S#* tifcS^M26 

T»«*M , r*»3t*«*2608*aSSp-r«*56t»*»WK 
dCtitr*. ftfcv CC-ptt*«2601±l.:HIS2602 
«R^Tfe*fi<v BS2604fl5**»K±lC|SW5ififfl«l 

[0 0 7 7] »Jt#m2608*S^««2607t5: K-^T« 
5SJtt**B2608#*+ y 7?h77 7t«fci6B«g^ 

*m2608K j; y »jffl?# § c i m as. 

fc/cL C^Jf^ SBtt*jJH2608(EfiWSaiBl*/l'*- 
14, 5l^«a2607f«:dSft«fb&«W>*?»t>^*l»^C 

[0078] »jtii«ttiiwtafi v 6ft* / ««ir 
c t ?\ nm imic x^/u^-^Br * c £ k * s>H3tt 

[0 0 7 9] *6lc, H2 6(bHE3VrJ:5fc:» *Wb 
$«J|2603lcfel,>Tx IE?L|fi3SW*W6ft?.IE?Llii^I 
82605, «?S5JSW46^6ftS«?$ra^I82606 s fij; 

2607*»W\ *61CS'&««2607KWL, ?Py^ 

«i«609*jBairsiiia , 6»*«WK^fcct<i:r*. ft 

fi % CCT?tt»S2601±lC|»S2602*R^T**fl 4 x Mt 
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S2604<7)££gffi_bcfstf s mcomm. * t ■=> rt, j; i\, 

[0 0 8 0] ^qy*V^**B2609*S#««2607li: K 
[0 0 8 1] *fc s 7n IE?lft^L«: 

«^jta*7py**-s^*£?«»&ff*^fc 
uv*y?im->k F-?t*mmt> sswoftofeM 

[0 0 8 2] ft3b\ Ba2 6(b)Ke^T(*» *5K»8: 
U^fltLTs «3e**H2608*.SHnLT0^*. rftfr 
15, EI2 6(a)£#SLfcJ&li?S3. ?'P'>+>^ 
»2609fl«iE?L7Py*V^tt*Wr*»^Ws 02 6 
(b) <D<fc a fc, 5g3tMf42608£» L,7V*1B««fc U 

^sffl[ciE?L7p y * v^*m**ain-rnfce, «««« 

[0 0 8 3] Sfc. *58E*=aiB5»fc*?fc»Bf a 
ft • B^c^cjjp*, ilttSfcifc'CC*?©**** 

[0 0 8 4] 3ftfi s =mm<Dft?mm?te. rantf- 

MflMJ^BSyfctt^T**^^*, 7p -y+VTtt 
t>. H2 6(b)*ffl^TttWrS<t, S3fctt#*2608<!: L 

[0 0 8 5] JKTT?fct*5K, H2 6 7a*L,fe<fc5ft» 

tiaS^S. *©*F»3fi*BI2 7l;:jjvr c 

[0 0 8 6] ^]2 70^?71±s iE?Li(«S#mfe<J;tf« 
Tlte6^*dtJ«Wb&«*27D3fCfi^T, IE?L«i& 
tt«* 5 ft*iE5fUiaSfWC705, IfWi) 1 5 ft S 
WFM3HE82706, .fctf IE?L«iai*mi: «?»ai«» 
<h #-£©8^ TS£* ft fc££H«2707 £RWT 33 
Us *S(Effl^fll«2707Kttx »3!fi*M-r*3*3t*m27 

08**»pr a c £ k j: y miffit lt&s„ e e 

7?(4*fi2701±ti:HIS2702*KWT*5^s PatI2704© 
3Er*aM6±tcW**iB©*l3fi*i o T «E> cfc 0\ 

[0 0 8 7] ft3b\ S^8fcStt«IE^2i*m£« 
?W3S*ff*i©31filfc*x : ytLftJi^©aS7P7 
J"f/W4, IS28«)<£-5l;:ftSo 

[0 0 8 8] CO«fc5ft*?*^fi8Lft»&» ttMfl? 



So *5tC N S^Sa2707tt/U?K-5-1t?**fc 
CitfX***. Sfc, SS&fMC707ti-£<0lI^x : y<t 
[0 0 8 9] CCTiBftCili, S-&««2707fEfel,N 

$ 5 C <fc *K ? <!: IsM fc* ftftttft* Wifr 5 a#tt, 
«Stc«fc*>H3l6 (ttT. r^ivfj tat) **>m± 

[0 0 9 0] LTc^oT*^?^ Piffi^ 
SuiBH« J3 «fc tfsulBPIttD [cf£ 5 ft 7tW*Hb£ttl 
<t, #Sft*£«^ip£StJ$^8Mfcfil>T\ fit 
IBS*fb^*Ji lis IE7lfM&«l4fr 5 £3 IE? LttSHitt 
<h, tt?$tiiM*ffifr5ftSm?$i&1I$£s 

|5IBiE?L$i^^<tBuf3m?lffl^ia<!:WF l Stc s fu 
IBiE?L^W4fccfcO : SulBtt?^W^-Sc7)SiJ-&[c 

TStrs^atf^asftTsy, ss^o, mib-;i-& 

[0091] §33, »3t*mtt, mMmttnte&tfm 
mmumicit<T, mm^%)i>$—ft>bz^z£mj 

46T'35So 

[0 0 9 2] S/hv H2 7K6^T» Mffii^Wb^ft 
■ i©IHK. IE?L©StA14*B465*m (J-XT, rjE?L 

[0 0 9 3] Z.<nmSs IE7L)±AWf4S/ctttt?>±A« 

[0 0 9 4] S^WWcfe^Ttts *©S-&Jtl<: 

(82 9(a)) 6\ -WcWnLTt.*^ (H2 9 
(b)) o S33. 02 9 714, H2 7-©«F*«lfflLT^ 

So 

[0 0 9 5] *6tC, H3 0(a)(EnitJ:9K» *T*Mb 
^«Bl 2703 K fi ^ IE7L15^ 5 ft £ iETLfffigflg 
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$2705, «?(t3iW»^5ft*« : FliaS1S«2706s fcj; 
t>"IE?L$t&ttS<t «?M3S*mi: tfltS *U SHEWS 
fc^#ftfc8£fBW2707SRtt»- * 5 K5R^fi«2707 

[C^tsZtttZo ftfc, EE?l4Sffi2701±lE»S27 
02 J- T £ & t\ Ps«2704©££g*5± KKW SM!© 

[0 0 9 6] ftfc, E ©if 7 P y * > t its 

BbiBx*/u4 r -u^;i/fi<s^flea2707tc^sns*m«) 

»?BiB?fl!)Sfift*Ri5 U\ 
7p •> *>^tt»2709*S^ffi«2707f«:S6Sprsi» S 
#««2707KfiW«* + U T'ODBIS^tStflRUU 

aurora a fc#>, si^asHWtffflft-?* 

[0 0 9 7] *fc» 7'P7tV»iIS, H0M0*ffi 

[0 0 9 8] £<j)&?%m : ?ffii&fc : mut%% 

*?#i»ni&£&*. ft 33, HaEfltf^FBiB^M:, ffitt 
*^»S©^HiiB?Kifc^T:fc*^fca&, 7'p * 

[0 0 9 9] tC5?, W±W<fc<fc5ftiE?LIKitt 

j; xfv?vmm& 5 ft 3 m-smmt, i w ^ 

S^fBSfcfcloTx IE7LW5 

[0100] iE?L«ias*d«fi«fctwi?!»ai*m!b^ 

Wt**'f»W*1ttbs 'JT^gliiy Lftl><fc-5& 

(4, lOwCUWWa^S^CttfHSL^. Sftx /W 
*°- 7 - ft *««©SBS#K^ Ci^f^i, 1 0Qn 
■ttT#HSU\ 
[0 10 1] JjUOD^-SftS^SrSltt-rSCiKiy. 



^-cWKSUfcttwr * c <t (c«t y , y 
«*?».fte»"3«ii*raw«Hi*iifltr*ctij« 

[0 10 2] 

^K^TSt**. ft 33, £«583fcJIHPl4s »31fi*3l 

y tur fcwoft < £ tffl^rcttiiro-SiiWT* 
»nar«fci^v »ts±icawfti»a 
Biafrsjtt^iiyfflrjiFfiiiaTiBiB-r®. 

[0103] $*\ mimmim^MmmLtc^is^ 

tf, HS502^*-r^Sfi501±[C, IE?Llra^tt;I-&150 
3, *3tl504, m?lfflHil505s Pi*l506;£ifIJI Lfdgi£ 

^^Lfc„ ft*\ »iti504*«iA-&r» iE?Liaaittg 

-&1503ft^ Ltt«?|fcail505lE«3l6*StJ-SS C £ 
rJIB?S*. jE3U«aStt3l-&JB503Ws IE?l>±AfcM33 

[0 10 4] ft33, IE?L»iMttjI-&l503^ H 2 (Eg; 

mMM&tlTVT*>*{.\ C(Dif-&s IE?L;±AW 
tLTMft7 7 /U5-^ix«<J:5ft*Mttt3e«S^*m*ffl 

^,^aet^, iE?LaA*WBW)ai«43Mi«itt't»»« (»ffi 

[0 10 5] «?MSS1tJl^l*^LfcW«l» 

(is na602^^-r^8«60i±(c, ZEfLli^ieos, » 
as^Lfc, ftfc\ »jeji604*fflA-sfs «?ii^tt 

S^JI605ft^ LttiE?lJHKMI603f!:»3tt*Sb-&* C <t 

[0 1 0 6] ftfi, *?$i^tt;1^1605(i s 03^ 
Lfc<fc 3tC tt?;±A«S<!:«?^W4^5fta;iJt 

ftiawiteftT^T*.*^. ■?ftA«« 

i LT 7 » lb U 7 A© J: 3 ftlMtttfl'B^ttSSffl^ 

sBStis »?aAW«©sifli4ijEttft*-pa5* wwc 

[0 10 7] ;^c, /U*°-^H£g^J£ffMLfcW 

7T1is PIS702*ET3»fi701±fc:» IE?L}±A170 
3, ;U?K-7HtS^Ji704, «?>±A1705, HS706 

[0 10 8] ft3b\ /U?K-7-ttS^1704tt» 04 
(EwLfc* 5 ICx IE?UIKS*mi «?«BSS««i ^5 ft 
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[0 10 9] gfcs 0 2 4lC^Tcfe'5lc, ;I-&SIisE2407 

zmmmmmmcDMmfmm^z ctiaz^z. 

2406<t£, &mmmiSLZ*>£l\ 2 Ml 

®{b^« (iE7Lfi^*4fc<feO ; «?li^W*4) Z\ IE?L 

0 2 4 TSliS L7Vftl/»#, »S2402<!:iE?LII3lflSa24 
05 <h CD DO KIE? L>±A1 3\ FstI2404<!: V?fft£ffi&2406 

[0 110] CflDJ:-5ft*?«J6**S6f5CiKJ:o 

Z\ C©«fc?SJ|^*ifi©8BS£jSfc^TaLfcfl£ 
[0 111] ^*gl©ffiS;§;0£s 03 1 (C5*t. 03 

*3iio«Baiu ?<DM£mMcm(Dm% : mmiz 

->V^;l^ + V/^-*'iW**. ^LT, IE?L)± 
AWtfk -iE?Ltt3l*«8k V7IK£*Wk H^SAWk 

[0 1 1 2] c©<fc?43!WS*^-r*iR#«aitfet'» 
Tli* $f\ JSASEHMS (IT0ft£) £*rr«»fi* 

*au »a* { iT(W) f fca*»{bttn?ft«*&s bM&s 
ajcTiWbjaa*ffa (ftts. H3i w-pttigjfXT 
^ftu^tf, mms** y --y^t^temmnmm 

*?£J&8TS£T©*ff«ix Kffi«3110rtK£^TJ!l 
»*n§„ fc^LMMtts C©lia*3110rt-pJBri8LT 

«fcl\ S& :>©«£* 

3iiortT*tfTtum\ nitmzzu\t*'<7 

[0113] c©j;3&;/v^/uf-+vM-£a;©i5&* 
mwzm^z*%W(D^m%ftm?*ftm?z>mm. 

03 1(b) (K£«311O©05tE0) *fflt>TKWr«. 

03 1 (b)zu, mmmmtotc®, -mmmm <m 
M3s*m3ii7ij»5ft«wwb#«Ji*^-r*i^*^ 

To 

[0 114] $r» Kffi»3110rtt«: s HS3102£*rr3 
3*53101 £fl»AU H££311H«:TH3&r« (JS»«Ff«: 

E (1 O-47<*a/UWTtfffSU'0 Lfc*, S»a311 



U-h (*tt:[A/s]) K*LT*6->+y*-a3114 
*Htt» J!i**BM& , r3. £©B$s ->'+y*-b3115* 
Hi:fe**» §tffb3113t)5PiaLTfc<o 
[0 115] ^©^. 5/*y2-a3114£Ml/>7c*3U 
5/ -V •> * — b31 1 5£ Htf3 C £ K «fc o Z, M^W^tim 
m*m*L (03 1 (b)TiLfc«l) » iETLfffiSfii 
«1O30*fc«S*tt31O4*JBrt**. c©J»fttc<fc 
»J, IESJIiaSflW«3103d:S^fli«3104ia)IH^tts 
WltfSALfclA, 

[0116] *6ic«?«36fsa*jgrii-rsfctts 

y*-b3115*BW-fc***>* , >*-a3114*Hi:» §§§ 

[0 1 1 7] * 5 PC 02 6(aHc^Lfdi^I$26O7 
tCs ^tmSK-^LTSSJttf-liS^ati**. CCD 

ft*iE?Liias*d»4ie jctwt? ««as*«4<j: y ^ fi^ns 

[0 118] c©J:?K»Jtti«%K-^ , r«*&«£.s 
«»l©ff?Jt£Ei<-fcA6s *««3ttJR?*f^«-r*W 

[0119] 03 2(a)[*. mm%iuv>±wmz$>2> 

t\ «HtS<kLT-"3©Jlffl*|3210*»lLs ^©K£ 
^SCTSSo * LT. IE?LaA«!|Sk JEfLfl5MW4s W, 

[0120] z.<D&ttmmw.ttt&m*&Mfctiv 
Ti*s s-fs rnxmizmm (ito&^) ^^rsss^ 

iSALv PWfl5ITO©«fc ; 3 38«ft*T , *««& % 
al(ET«ft«a*fia (^fcs 03 2(a)7ttBSLT 

*?*fl5rii-rS^T©*»!His «ffi«3210rtK:fi^til 
#*nSo fcfcLK^tis !I©KStt3210rtT 5 ^LT 

[0 12 1] c©«fc5S5/V^/b^ + >/^-*3©3H>lt 

^■^ffl^T*^©^»^?^^r^#ii^s 
032(b) (*^32io©bjtB0) zm^rmtZo 

(WWb^^«!iSa 3216 s Wafk^«5)^^;Sb32 1 7£ «fc 
tfW*fb^«ai»«c3218) *Wr«Jlffifll3210*ffl 



(14) 



&FJ2 002-313583 



»3223*dfewwbft*i*»«.r»»i*wr. 

[0 12 2] Kfflfl3210rtK s HMI3202*WrS 

Sfi320l£*AU B££321HCTH5&r« (ffittftK 
liiitt* SffittIalS*-&«) o X£tt3210A£tt 
HE (1 0-4/^*;l/WTtfffSL^) L-fc*, gg§a321 
2«&U IE?LI«aS*m3221 flfrS©** 
U-h (JUffi : [niB/s]) (Cj£LTfr6->-\"y 2-a3214 
*Btf, l»*llttr*. E«>B& *-b3215£ 
HIJfcSS, igfgb3213t)M&LT£<o 

[0 12 3] S/+y*-a3214*ll^fe**, 
+ y $ -b3215*WW-3 C i K<t o t , «?M2&ltfH3 
iWtmM U iE?LMaHRtt3203fl!)flHJ:S^fB«3204 
£flMT«. CflMtfHviy, IE?Ut9SM«3203^a« 
««3204i:03lHK^ **6ttlJI#fflALftl/>. 

[0124] *5K«?«as««*^mr*fei6».->t 

y*-b3215*MWfc$*«>VJ'*-a3214£EBi;, $» 
a3212<£M£*#7U-;5o EflDJj&fttCfcy, £"S«8320 

4i«?iiai««t©iHKttx *«»Ji*«fcs*ftft 
[0125] z.a>j5m*&mTtitts mm-zffiiktztz 

So 5l^M3204lc^Py*>yWS^^HQ-r 
H 3 2 (b) ttQjn >y*yWm*mm? 

[0 12 6] ttc, jE5LftAW»Sfctt«?aA««* 

3210ft (ClSfflTftW^ (A, 0!|jl«H3 2(b)fc33iv£\ 
MS3202 £ IE?Lft&1iisE3203 «k © IH KIEJUi A«8£ JB 
»IETKIJ-S*&tt» HS3202±tCiE?L)iAttS^^ 
«< V * - / W * 33 -f <* IE?Uft3i*m322 1 

1*So 

[o 1 27] ^j3 s w±-pa^cS^fli«K(iaa43E 

It » fc «fc »J ffi* U- h *WIW- * C £ % RjflgT £ 2 o 
fctfoT > aSSJEfcflMT 3 2 «B©««**ft?ft 

[0 12 8] H1 17(4, H2 4?^Lfc* : F*j6*e8 



inortiEs »siio2*wr*aHfiiioi*»AL, n££ 

nUKTHSr* OR»B$fcttiIfiJs «fililHlK*tf 
5) . 

[0 12 9] fcfc, IE?lJliai««ni6*RlLfcH»S 
a1112*an»U ->^y^-a1114*HW«Ci:lEj:.y, 
IE7LW5£tt#4l 1 16fr 5 S5 jEJUfi2l««2405£ri6lS-r 
So CWBfs «?li26*d«in7*ia«LfcK»Sbin3 
i fcPBtlC»P|ftLTJ3<A\ 3/ + '>*-b1115ttHliTfi 

<o 

[0 13 0] iE5U«i««2405jfj«Rff£©itWl!:aL/-c* 
is ->-V'y^-a1114^^(CF^L:SiP^E s ->*y 
£ -bl 1 1 5£&* (C FJl^TV < o C <DV%(D fflfflfflg. It <fc 

y, mi$ffim407<DmmmzttBmtz>o =tcomrmm 

it. 5/w*-a1114#S£fcH3i;3lgfc* &S«8240 
7tf3r£©«»l/-h («?M3SS««2406*aS»-r*IS 
tt N -> * * * -bl 1 1 5 * H ttfc * S m?S^?IS2406^ 

[0 13 1] ftfis C©*attH2 4W^©JIS?«BfiJC. 

7 l cW*4^K-^-rs t i;a^Ji-&tis Ull 1 

[0 13 2] fc/cU «BrtlBtJBrtT**»W:» C© 
[0 13 3] iCST\ ±■c?)^E^fc c fe■5'S:0^<o6^0^S| 

«ij^Ei8(cs-ro 

[0 13 4] H8tejjVfJR?*lifitts »«802*Wr« 

SS801 ±ic iE?L>iAWS8i 1 ts&tfmiumtimi 2 

6^6 ft S IE?L$l&tt)fl-&J18Ca m?LIIS «#*81 2 33 cfc tf 
««81 3^ 6 ft * / K *°- 7 -tt)I^J1804, 1 
W*481 333 cfc tFW? ;±A 4fr 6 ft S 
14S^J1805» *LTI*S806S8lJlLfc«b©T»*. 

[oi 35] ft33, *m&<om®fcts^-cte* )U#- 

7-'14;I-&1804F*gg|5(C «3t««815S">« K-^Lfc 
57810KwUfc*?ftSWME*»«L7t. ft3b\ C 

©<fc5ftsiai43E*^L7c*&©, ^a*n*/^> k 
[oi3 6] ^isia^t, se*ft6wriE?LaA 

5fi (HI 9(a)) A\ (HI 9(b)) (ciRlESc: 
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<hKft3 0 Lfr$>. HI 9(b)KS*n*i6»J, &S 
^Jlrt(*ftfc6frfti*/l/*HlllLfrft<> Sfcs § 

[0 13 7] ;^c s ±lBflD<}:afi:#S^l*li*'&t>'tt 

lis *tt8^*ft«<tfiyia9<OJ:5SJl5?*jfiT?* 
So TftfcSs S*901» HS902, IEfL^1903, * 

1904, 7Py*V^1905 N tt?$w£J1906, ^LTPI 
S907'-?»*. 7n y *>-?JI905«:7*p y*y?tMtl> 
5 ft y , ISL*7n •> ? L T ^3tl904tc % * * 0 
7 7 <D3i*S^**S4&S<!:l5]Rfc:> »3ttl904(Efi^T 

[0 13 8] H9<0JR?«jfi(cWU IE?L>±A1^«? 
aAJi^KW* Cilery, *6lc»3t«!i**K»*c: 

[0 1 3 9] Tftfe^ 09(C£5^T, jE5LHBaSJB903 
*IE?LaA*m«tiE?L«BaS*mi S ft3IE7Li§&tt>I 
&ft!904£IE?Lifi&W£^ftl(D*7. 

h tm i # s ft « / k # - ^ -tt-s^i <t ? a s 

&1906£«?$fiiitt#4£ «?>±ATOi 5 ft^«? 

tm\ Site. H2~H4^Lfe«I:5lc, #S-&lfc 
[0 14 0] ft£, H9Kfi^Tl*s ?P-y*V?'«90 

* V?tt»tf »»S£ ft 3 <fc a (Cs »JS43E«Bfi!!-r a 
[0 14 1] M±£A*jL «-£-&l**B*£fc-e*<fc 

sun oic^to -r&fo*, »aioo2*^r«ssiooi 

±tc, IE?LaA*mi011fiJ:a ! iE?L!l3i#mi012^6ft 

a iE?Li*s6tts^« 1 oo3 s TERMmm\ 01 2 ts «t x 

hWSl0l3fr6ftS;U7K-7-'tt)I-&Hl004, h 
*miOl3*5 cfctf^P •> *>^Wl014A^6ft«y P •> * 
V?tt&"&11005» 7nv*v?ttttioi4 (C<0«$» 

Sft*«fl«a6ttiB&l1006, * LTBW1007*iHI L 
/■ct»0!)T*« o ?"571010[C*Vt<fc?ft;«JS 



[0 14 2] ftfes ^HSfgtD^tiHa^^^rS 

1008#»MT»«o Sifc««1008tt, HI OT^tfftT 
^*<fc ? K*X h WttlOl 3©3«Sjfj«B^««fcKlir« 
Cc:tfjEFSLt\ Sfcs ^77loiotc^L/cJ:dft;ajg 

©«3ia*ia2o(b)fc5* , r. 

[0 14 3] **?*»cJ:-3Tv «e*ft5tfiE?LaA 

1 . jEmtm • mm • 7u>y*y?m mmmm 

ttmtoZ) • *?aA«<t^5El«ifi (02 0 (a)) 
*fc I3JH#5S (02 0(b)) [CiR**E£fcftS. Lfr 
fex 02O(b)lc^*n3£fc s( A #;I-&lrtt±ft/c5 
frfti*/l>#-eBUfrft<> Sfcv SS£-JHWiiE7L 

nas*mioi2s *xna»ioi3» fe«i:tf^py*v^*# 

S1014 (tt?»S««^*teT0^a) K«fc-3T31«!ttK 
[0 14 4] IE?L>iAm lEfLll^m * 

Tm&w&s «?>iAW4v 7P7+v?m 

[0 14 5] EJL^AttWi LTfcts ««Mbft«T»*n 

u v^k-tttfi 5 **!** y> 7^ P->7= 
V (BS^;H2Pc) , m-7*u~/7-y (i§»;CuPc) ft 

fctt#*<b*y. ?Kyx^uvx;u*v» Wft;pss) 

« K-^LfcjKUxf-UV^+^^^iV (HSfi! ; 
PEDOT) ^ s XUT-Vy (B8»;PAni) , ^'JtTx/U 
f}M\y-l\> (»S^;PVK) ft£tfW$ft8. Sfev 

y> #'j-f.sK (*ft;pi) tf<fc<ffl^sn*. *6 

{ft, ^{kZ/USx^A (Tl[/S.i~) <DWttWVt£&& 
[0 14 6] eLiSffliLIi*IU<S^5nT^ 

WafiiLTs SfeftiE^/cTPDCDfBj, *©Bta«tT* 
54, 4'-tf7. [N- (l-^^/W -N-7ir 
IU-7 7 -/] -tT7x-/l/ a-NPD) 4, 

4', 4"-hUX (N, N-9'7ir;l/-7=/) - 
|- U7IZ/1/75V (IS«5 ; TDATA) s 4, 4', 4" - 
hUX [N- (3-^f/l/7iz/W -N-7ir/l/- 
T'S/] -HJ7x-/W5> (iSft;MTDATA) ft^cT) 

[0 14 7] LTti, ^Sig1** ,; d;<ffl 

l>5n, 5felca?^fcAlq3tDffis h'JX 8 
-+yij/7h) TfrS-Vk (tttt; Al(mq 3 )) s fcf 
X (1 0-tKP*->^>V W -*/'J7-h) ^'J 
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■J*z» («ft;Be(Bq)2) ft£'<D*/y>#te£/cU:^ 

y v#***r**««tt^ s^BBtt? a» 

T?**tr7. (2-yf/l/-8-+/'J/7h) - (4- 
7x-/b7x/5h) -TWS^JA (l§ft;BAIq) ft 

Sfc, tf* [2- (2-tKP+*>7i- 
7U) -^/^*^7h] ffiffi (ttffi; Zn(B0X) 2 ) , 

tr* [2- (2-tFP+->7i-in -«y??T9 

7 H ffiSS (ftffl; ; Zn(BTZ) 2 ) ft £0**^-/1/^ 

aWtftttWEts 2- (4-lf7i = y/W -5- 
(4-tert-7*;l/7x-/W -1,3, 4 
7!7-/l/ (HSifirwPBD) x 1, 3 -If 7. [5- (p-tert 
-7f;l/7ir;w -1,3, 4-t)-^^7 7 ^-;u- 
2— r/u] ^>tf> dSft;oxD-73 ft^ro^+^^7 

^-/l/IH?*ft, 5- (4-tT7i = y/W -3- (4- 
tert-^/l/7i-/U) -4-7I-/U-1, 2, 4- 
h'J7-;-;b (P&WlTAZ) , 5- (4-tf7i-U 
;U) -3- (4-tert-7 ,; f/l/7x^/W -4- (4- 

i^/U7i-;W -1, 2, 4-HW-/U (toft; 

p-EtTAZ) ft££DHJ7 7 ^-/Ufi§j*ft, /\*V7itVh 
□ 'J V (toft ; BPhen) • MV+i7c-fV (to* ! BC 

pj tut) %£<Dyxi-yi-av>tmmm : ?w& 

[0 1 4 8] If-SAWiLTfc ±7SE^fc«?|l 

Aft£^/i/ftU£JI/\n?>{L*¥\ Kfc'Jf^Aft 
tooTilfi 'J &HIHfc*<D<fc 5&*Wlft<Dx H5Mt#<t: 

(ttftiLKacac)) ^8-*/'J/5h-'J^'?/» (« 

[0 14 9] LT14, ±7»'<fcBA 

lq s 0XD-7.X TAZ N p-EtTAZ s BPhen, BCPft£#, ffil 

[0 15 0] SSitfl** ( K-/<VhiLTffl^5t©t 
£€J) iLTlt JfeKJfi^«:Alq3, Al(mq)^ Be(Bq)2, 
BAIq. Zn(B0X) 2 s Zn(BTZ) 2 ft£<D£J18gft0fl!!s Hli 

ftTS^c =MI««ttf*i LTtis HJ* (2-7i 
=.1\,&)V» 4V*S9k lr(ppy)3) > 2, 

3, 7, 8, 12, 13, 17, 18-/T^flf/l/- 
2 1H, 2 3H-?K/U7-ryv-e4 (to*;PtOEP) 

[0151] jeu-wB^cfc^ft^swBs^-ra**** 

c <h J: y s y «bJra™Etfffii/>±fc*F®** 
[0 15 2] 

MHce^Tis 5 ?sLfe<fe a ft> lEjuuasttE^ifca 



[0 15 3] $1% #7XSfi501±li:<1'V$> l 7i*H» 
ft* (J-XT* riTOj tCT) S7/^*y>^EJ:9 
T100nmgBB8MU Hffi502<i:-rS= fcfc, iE?L>±A« 
STSSCuPciiEBJliaSttWPiSia-HPDtl : 1© 

hJt?ft«»-r5 c tic * y » jE?ut3Stts# 

[0 1 5 4] *5lc8ftl504<!:LTv Alq3K/U7UV 
V=&5wt%K-7°L/c]i^10n m air§o 
■505iLTAIq3*40nms «H506i LTAI :Li-&£ (Li 
»»JtP0. 5wtH) * 1 50nmSSl«Bi-r S C t iC £ »J , 

So 

[0 15 5] KM 2] **Jt«9T(!fc > STCfflftft© 
fBUfcfi^TH 6 TSlfcJ: -5 ftv WFH3&tt£#l* 
JIffl Lfc|5?*aft«K«l^-r*. 

[0 15 6] tf7*aMfi6Q1±fclT0**/ty*y 
V^lCtoTIOOnmSJg^Lv ^ffi602<fr«= &fcs 
IEfLli^W4T-SS a -NPD*50nnfi!air * C <h(tcfc 
•J, IE*UliiStJI603£fl&ST«. 

[0 15 7] JSlC, SMfclKMiLT^y UVSIOnm 

»T?»%Alq3*1 : 1<35JS»U-hltT?ftJS»r*C<t: 
fC<ty» m?lfi^tt-;i'&1605^flJfig-rSo Btjptt40n«i 
^■TSo ft&Ks HS606tLTAi:LI"&ft (Li(*M«it 
TP0..5*iJt) *l50niBflMUW*PiKJ:ys ^'J l/> 

[0158] »M 3 ] *SaWCTPtt. H 2 4 ?S L 
ft ^ffl%m*fc tSl^T. HS2402 1 WHfk^^/12403 
t<OW fclHLaAttlflfr 6 ft S IE7L;± Aplislf £ Jf A L fc 
*«SJtt*? *» MftfiD(c#iJ^-r^o 

[0 15 9] *r» IT0^7/\ o -y^y>yic<i;-pT100nm 

■T«. C«»S2402*WT*^XWfi2401*» H3 1 

lis 4ws©*«* (3«sfct^«Mb&»Ta5ys ira 

f±«<iiftS^Ji) *HMfr5ft»* 40©«»3Rj { * 

gifts, 

[0 16 0] %t\ IE?LaA*i#*T?**CuPe*20niiiJR» 
TS6\ 20nmlcaLTCuPc©««**IA5<!:PI«fK» < 
y^-l%\^^m\U iESJKSSHST** a -NPDCD 
|£«£0. 3nm/s©^*L>- KTllttr*. 
^fcfrftl^Sftttv Jtettffi^feJ:^ WtHroWM 

[0 16 1] a-NPD0D*fr6ftSiE?LlijM^2405^3 
Onm^Lfc^ a -NPDtD^SU- h (iO. 3nm/s[cHS 
LfcSS, «?$fiiM«if4r$SAIq30^« i bO. 3nm/s[C 
TH»r«. fft*>-S, a-NPDi; Alq3©U- HWfl 5 
1 : 1 £ft*J:?ft;l£ffi&2407*, ftS»lcT^r 

SCilCftSo 
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[0 16 2] )I^I±sE2407^30nm(CiiLfc^ cr-NPD 
So S^[C S |^£LTAi:Li-&&£l50nmfIlt?i#-tS 

ctic&Vs Ai q3 iE**-r*»fe»3e<i!)^«a3t*?* 

#S= 

[0163] mmm 4 i *$mm-ei& m 2 9 (a) ? 

^L/cW1i^*?^i3UNT, Plffi2702£*$Wfc'&*I 
2703£ (DPildEfl&A tt^fr S &SIE?L;±A1Ii!££fiiA 
L/y&««3fc#F*s MftftK»jVtSo 
[0 16 4] £1\ ITO^X/X'^^UvytC^oTIOOnm 
fSitfigKLs llS2702£ffMLfc#5X*&270l£ffl« 
TSo d©H^2702^Wr«*7XSS2701^ E13 2 
tcfc^T^L/c^^&K^artlCfflJA-r^o *H»JT 

i*. 5mm<Dwm (4^i^$Hb-&*re;s& , A iwm 
immtKz&m) ttmmtzt&. smmmmw 

[0 16 5] **\ IE?LaAWr$5CuPc^20nni^* 
TS)b\ 20nm^LTCuPcCDii*£^;iS<^B^ -f 
>2-M7l/££frlfK> IE?LlB3*il»?ifeS a — NPD<E> 
JMt*0.3nai/sfl!)«»U- -f V*-M"/l/ 

tt&fr%i^m, ftim^tck?^ ^mvnmmtm 

[0 16 6] a-NPD<D^fr5&SIE?L$t&1I$2705;&3 
Onm^Lfdts a -NPDCO^*U->ttO. 3nm/slCllS 
Lfc££, m?»;ffll?£SAIq3<£f* £ bO. 3nm/slt 
TPjfl&tSo T&totk a-mt Alq 3 iD^- hib^feS 

i : i ttez&oKWt-sffimiai*:, &mmzxBmt 
zztitteZo mmz, $ftfesfi"e£S4- (v^tv 

-2-*?/l/-6- (p-VtflUT 7 -/* 
9VM -AH-^y OtefflwDCM) 5tft*M270 

8iLT»»pLT£<-. muwklt, A I 

q 3 :0CM=5O: 1 tftS*^KIHIU-hft«llT 

So 

[0 16 7] jlftWtt7O7tf30m(c£Lfcfe a — NPD 
6<fctfDCIItt;iatS«*»7.U Alq3©*3 Ltt 
ttSC£T\ «?Hai««2706*JB^-rS. H*t*40nm 
<tTS„ »S<fcLTAI:LI^&*150ningflBR« 

[0168] DftS60a 5 ] *£mm?it. m 2 9 cw 7? 

[0 16 9] $?\. IT0*^/ty*-y>yK'<feoT100ni 
S&SBt L> BS2702«B»*L;fej95Xat«2701 
TSo C(OBI«2702**r*JJ5^»iB2701*, H3S 

tt«tI<t&S£JI) 4*34>**KJt0 

g<tfts= 

[0 17 0] £T> iESJliaittWPSSa-NPDW^ 



6S«jE?U»ai««2705*40rwiJKjaL.fc«, a -NPDCD 
SMIL/- htt0.3nB/sfcHj£L,fc*SU Wflt&W? 
*SAIq3©3R« , t»0.3nni/stcTIJBSfif*. ffc^ a 
—NPD <t Alq3fl>l/-Hfc*#1 : 1 1 ftiB-dH 
Ji2707£, ftJ»(ETJB«-rSCt^SS. 

[0 17 1] jl-&^2707(i30nmjfjfig-r^*\ 
*S^««2707lcfiW5«tJlH©10niii (OSU* S^flS*30 
nmOa-Ss 10nm~20nmCDH) t±s IftfelST&S 4 - 

(v^TV/^UV) -2 6- (p-i>7f 
/UT'S/Xf-'J/W -4H-tf7> («T» TDCMj £ 
E?) »Jttt«2708tLT»1wt!fiSS©«-&?K- 

[0 17 2] &£fflKtf30m(c£Lfcfe. a-NPDcD£ 
t**»*»7U Alq3ffl*3l*«*aS*UHtf*E£ 
7\ «?«Hifli«2706*fl5a-rS. H*li40nmi:-rSo 
•fclc* FIS£ LTAI :Ll^ft*150nmSSaMfr*C i 

So 

[0 17 3] RSS0J6] MHr?lt WE®**© 

rs» *£s i«KiB«»i«rafci6» 01 uwc 

[0 17 4] £t\ *7XSfi2601±lClT0%X/<y^- 
'JV?K<fc9T100ran8gfSItU PI*S2602<!:TSo * 
IC V iEfLiiijM a -NPD£40nmfi)6BgT S Z. t [Z 

[0 17 5] «W©*ft©^lt(Efe^TKWL 
7c«fc5lE % jE5U»3l**W (a —NPD) 0^a;S©-> + -> 

TttAlq3*ffl^*) y^-*«^^BBW 

^*rS;I^M2607^20nm«-rSo il^fl 
a2607©ffW0niii©+IHIKttl : r*10niniO««li: s 
W2608<h LT/U^U V*»5wtHgfi©«l$? b'-ft 

So 

[0 17 6] S-&fflWOnm[CiiL/c^c!:, «?KSStJ 
m (Alq 3 ) (7)^*;g©->1'->^-^^ilWfc«fil7\ 
Alq3^itifii6T!rnS«?$f!^ia2606^ffM-rSo ro^ 
IC X Ft@2604iLTAi:Li-&^ (L i (*SSib70. 5wt» 
*150n^HflB«iW*Ci:(Ej:U» 

[0177] QftfiM 7 ] *H»J7-I* v B 2 6 (b) 7 
SLfc^«»3t*?fEfi^T» »a2602<!:W«Mb^*W 
2603i ©IHKiE?LaA*ff**» S ft*iE?LaAfi««#A 
L. ^2604i^Wb^l2603 < ttDPitcm?>±A«S 
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[0 17 8] Sfs ITO^Xn^'J^'lC^oTIOOnm 
fiJgfigflfiU BMB602*»i«LfeJJ5X«S2601*ffl« 
TSo CflDBIfi2602*WrS*7^a(*S2601*, 03 1 

7«H©«f* (6Mgtt**Mbs*?*y.»- ist 
i*Piffi<h&s£Ji) *n»-r«fti6s 7r><nmim& 

[0 1 7 9] Sf, IE?LSiA*mT**CuPc*20ninlR» 
r*tf» 20nmtr)tLTCuPc<7)^*^X.?>il5lBf^ -f 
V^-/^U*fi3^^E, IE5UiSi**l*?**TPD«)3!S« 
^0.2nm/s©^U- hTMSSf*. -fV*-M'/U£fe 

<'fc&-<?£S„ 

[0 1 8 0] TPD<O##S&5IE?Ufi2££JS2605£30niii 
fl^L/m TPD<O»»l/-H*0.2nB/sKBieLfe* 
$* «?Biai*m'Z?»«BeBq2fl!)JR»t>0. 8nm/sfcTI»& 
TSo fSb*. TPD<tBeBq2©U-I^OTi : 4<h^ 
S «t o £>I1^M2607£, fti»KT^fi2f 5 C £lcft 

So 

[0 18 1] iB^«aS2607(*30nra^r * E©B$> 
S-&««2607KfiW*4i|H©10nni S^««30 
nmc7)?t5, 1Onm~2Onm0Fi) ti s g^fi*?**/!/^ 
V*, S5«*m2608i LT^5wt%a)SiJ-&T- K-^LTfc 

<„ B-&««2607Ke^««ft©iqi« (-3*y» 

;I^Ii5E30nm<7)-5-6> 20nm~30nm<7)IW) It, 7ny*V 
^W2609(f:LT> BCP*K-^"LTfi<. BCP 
<D«flWa»l'- TPD : BeBq 2 : BCP= 1 : 

4 : 3<t:?So 

[0 18 2] S^«tt2607fi<30nm(C3iLfca, TPDfi* 

tf%CtT\ «?!i3£«tt2606*J&8r*. S*tt40nm 
£tS„ BeBq 2 ®»»*»7-r«i:^B$JE. fV^-A' 
/l/fcfefr-ffcs «?aA*m?*3LI (acac)«a»*ll 
S&LT2nmSfi«|3»r*. -f V^-Zt/l/Sfittft^SS 

So 

[0 18 3] ftftlCs «tI<hLT7 7 /l>5-'7A£l50nm 
filt^»TS cilery, /l/^UMCfiJfcfSitfe&ft 

[0184] imWl 8 ] 0 3 0 (b) V 

[0 18 5] Sr, IT0^7./\°->^U>^lC c fcoT100nm 
&J&£9t U ltS2702*J&ft Lfc Jff7*»«2701 ttmM 
T%„ CO)BIS2702*Wr3»7J7X«62701'*» 03 2 

li^i^s^a) *«»-r«fed6. 5^<o*»»tf<& 

g<t£So 

[0 18 6] *r> IE?U«jSI*mT»a5*MTDATA(0*^6 
ft *IE?LII3S1S«2705*40nnJB^ L fc«, MTDATA0)«» 



U- h fcfcO. 3nm/slC H£ L fc$ $s m^lrajS ttWTSSP 
BDOD^HtO. 3nm/stCTBBSfe-rSo T&to"^ MTDATAi 
PBDflDi&KM : 1 £ft««fc34S^WBE2707*» ftl 

[0 18 7] S^M2707«30nmffM?S*i\ CflDB#, 
)I^fM2707(C3oWS*Pal©10nni (o^y. ;I^U=E30 
nmOot>s 10nm~20nmtDFi) it, Iftfi^rSS^'J U 
V«S3tetm2708£LT»ft]T«jft MTDA 
TA : PBD : ^y UV=4 : 1 6 : 1 tttkoX^MMV 

-h£»PTSo Sfts £^fB*2707fci5tf*««M>10 
nm (^Sy, ;S^M3Onm0?-5, 20nm~30nmc7)FS) 
lis 7Py*V^*m2709«tUTBCP*SB»Pr*3fj«s * 
(DU- HJt^tis MTDATA : PBD : BCP= 1 : 4 : 5 t? 
S„ 

[0 18 8] ;i^pI«^30nmttjtLfc^ MTDATAfccfctf 
BCP©£ttl8»«»7 U PBD©#3l*«*3ll*LI«W-« 
£<t7\ «?UjSJ««2706*^ , r*. ff*tt40nm<!:T 
So R^lCs BWi:L7"AI:Li'&**150nnijgJg^*"r« 

[oi8 9] mmm9] *mmm?it, wm^Mv 

Jt£)SB (ISl8*c7)y^7810) £JfjmfSfc#>. Sttffll 
3<hpm 01 HCTmLft<t-5ft->^y^-^*©^ 

SS^ffll^So 

[0 19 0] $r» Jff5*«SM1±fclT0**/fy*y 

iE?L-;±A ««81 1 X»* SCuPc <t lEfLfli^Wl 2T*S5a 
-NPD£#S&£IE?U&aS14g'&1803£ % 40nm^Iir 
So CODPt, + -©BlBK* y ^ 78 1005 J; 5 
^;li^fi)B3^JfJjtrSo 
[0 19 1] ^Jttts a-NPDWKIWaWfty^-* 

tt4r(cni:«^ni«(Cs ■?wa8«wi3-p»*Aiq3«> 
amsa) -> * v t* - *«4r ic h ^ < z. t \z & y s ;i 

jt43E*:& , r*/K<K-7- , l4sB'&1804*20niiifi8Brr 
So CcT)BH, /U<K-7-tt-;i^l804©|f^20nmc7)* 
H(ceifS10nm©$M807(i. »3tt*#B815?**4- 

(>>>7 7 /^^U» -2-/^;U-6- (p-v^/l/ 
ZS/X^y/W -4H-t°^V (J-XTs TDCMj <tlB 
T) *1wt«0*»T K-7fSo 

[0 19 2] /U/K-5-14;i-&l804^20nmtCjtL/i: 
S <hv Al q 3 c7) =y * V Z -0>Mtn W-fcttJBTA I q 3 ^35nm 
KMH - *. «tW)5nmfl!>««Kfe^T, Alq3©8»«fl) 
-> + •> ^ -^^^ ICFJ liS <h HBt «?aA**S8H 
T-SS L i (acac) c7)^S jlO -> * - *«4 M ItT ^ 
< C<hlCd;y, -&l+40nm©tt?|i^ttS^1805^^Jt 

rso rftt>*s u(acac)©aM«E*ft«ctt£r* 

CctlC^S (^7 7810T»tt«?aAtt»814fl!)ffi#tf- 
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£?£S <fc 5 SHS?S5^ **S6«9Tli»«©*« 
[0 19 3] »S806i:LTAI*150niiiaSaflt 

[0194] [$%0J 1 0 ] **WJ?(t 69 2 9 (b) 

■?a*ufcfc«»y£*Fi::ii^Ts »a2702iwwb^* 

■2703i©llltiE?L3^«W»*Sft*iE?LftA««*» 

«S2704t w«Mb^«i £ <dp^ch7-;±a s § « 

WKflHaVTS. *©*?*!ifi*BI 3 3 fcjjVTo 
[0 19 5] £?\ nO^XJi-yS") VT^C-J^TIOOnm 

ssjsku i to (ms) 

?2> 0 C<9IT0£*rS7J57sg1fi^ H3 2fcfc^T 
SfflttS (5«i(iW«Mb^»?*»J, 2«SfcfcMt«£: 

fts„ 

[0 19 6] $*\ IE?L;±AWra«CuPc^20nm^# 
TSA\ 20nmfcaLTCuPc«)»»*»AS£lRllSfc:> -f 
V*-/W*J3frrK» iESJUaittWT** a -NPD(D 

Sfifrft^ifitt, ^KJE^/cJ:?^ 7*G4DJI<0^fiK 

[0 19 7] a-NPDOD^e&SiEMiM^^aOnm 
JTM L feflt a - NPDCO^* U- h (40. 3nm/s [C ®£ L tc 
«?liaiW»T**BAIq©JMttiO. 3nn/sfcTH 
S&TS. "rftfc>"5> a-NPD<fcBAIqflDl/-hifc*#1 : 
1 i3&««J:-5Sjl^1S« (a — NPD + BAIq) 

[oi9 8] msmmmomBtttzhK c©&s, m& 

Hi^cfcW-S^flScDIOnm (oSU, S^H^Onm© -5 
15, 5nm~15nm£DPS) & EM^tt**?** I r (ppy) 

ifc*KLTs BAIq: lr(ppy) 3 =5 0 : 7<h-rSo 

[0 19 9] S^MWOnmtCiSL/h^s a-NPDfc£ 
tf I r (ppy) 30)*l*3l(»*»7 U BAI q<0*3 1 
UKttSCiTs W?mENMX&&TZ. **(*20ni 
if*. BAIq©IW*»7-r«<!:P«fK, O^-A'/U 
fcfcfr-fK.. «?aA*W*T?**Alq3«)l!S*l*BB*6UT 
30nmBS«»-rS. <f V*-/W*fefrftWIfiik ft 

[0 2 0 0] gfitCs LIF*1nmfi*» T 5. -V k*-\5 
0nmSJS^3»T5J:i:lcd;Us lli«^U lr(ppy)3 

[0201] mm 1 1 ] mxomt 

*»H*jMLfcJ|E?*ll*tt(E«5*r*. *©i^Fl§ 
£«H1 Ofcjfx*. ft£, **Jt«9?t*«S43E (Ell 



0*0^571010) fcflMTSfci&s 01 HCT^Lfc 

[0 2 0 2] 7^7XSfi1001±tClT0S-X/\ o -y^ 
'JV^lE«fcoT100nnS«dffllU Hffi1002<tfi>o % 
(C» IE7L;iA«*4l011-?SSCuPci:IE7L^Wl0127- 
$ 5 a - NPD £ # 5 ft SIE7Lffi;e£tt}g-&S 1 003 * % 40nm 
MmtZo C0)Bf. 5/* y*-©MHU<:«fcy 7571010 

[02 0 3] a-NPDCD^U-h^^(C 
M'^LO^ E«ESifc*»W)*X h**|8H0137»*«4, 
4'-N, N'—7*/l//V7-;l/-e7x=/l/ («T» TCB 

-HPDiCBPtfrSft-*»i»aE«wfa/U5K-5-tt 

S-&l10045-20nm^fiS6T^o ^Jttis CBP03&SU-F- 
7P y *>yWi|SH014T$«BCP<D^ 
#l/-h*±WT^< ditCcfcU, CBP<!:BCP<tfr5ftS 

S» flMJftilOnmiirSo 

[0 2 0 4] **flHWtt=*]S»it*?-P*%fe»x /t 
< <K- 7 1 00433 £ tf7 □ V * > ^ttS'&llO 

05*^r5BJc, =«3sajt*mioi6-p*a hjx 

(2-7x-;HfU-7» -f'J^A rir(ppy) 
3J £13?) * =t<D K-7H«1008tts * 

# - 5 -ttfi^Ji 1 004 <h 7 P y * > ^ttS-B-l 1005^© 

±5nnu -&I+10nm^K-7?I^1008<hL, 6wtN K-7T 

So 

[0 2 0 5] SSfc* -»T»iastta^B1006tt» 

■«fl»s«ft*(£fieovj%* < ft y % Aiq3©-»atia!E* 

■^s BCPli7P7*>^TO*^«7ISiM«f^ Alq 3 tt 
«7;iAWWl015©^S'J^m/c LT^So m7»iS'ft-;i 
1 006COBM^t*40nm < fr 5 . 
[0 2 0 6] §&[C, «Sl007«!:LTAl:LI'&ft (Lltt 

■fttb?o.5wt)0 sisoniiieiarijijirscticjjy, ir 
(ppy) 3fcfi*-rs»fe©E*siS3tt*M-r swaa^ 

[0 2 0 7] C^»J 1 2] **J6«l7?tt. *»WT»H 
01 2(a)ti*^£DW^3 1 G«7^ffl^fc7'^x^7 

[0 2 0 8] $fcs TFTi: LT h ~7tf— hSTFT (*<* 
ttlCtt7*U-^S!TFT) s^-rs^s xvuf-tm 
FT (JfflftjCttffi^^/jaiTFT) *ffl^*Cit»?* 
S. 
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[0 2 0 9] H11 2(aHESl^Ts 1201tt«fi?* l J , 

[0 2 10] ^12O10±fcliBJRSl211fc<fctfra&0 
BH212ffRtfSnTV*. S*\ WW121.1K-3^TK 

ins**. 

[0 2 1 1] H*ffi1211ttH«Sg**ff-5ffi«T , S*. 

?f;:3ltti*«3iE**JWr*fctt©TFT («T. rnsnsj 
1IIPTFTJ iCf ) 1202, BStt& (MS) 1203, W«fk 
^»«1204S<fctfl*Sl205#18W6ft7V3. #& 0 
1 2(a)71itt^WFTL6WXT^£^jb\ *»J 
ffllTFTfl)^- HcM33«E£»?3fci6<DTFT (J-X 
Ts rx^'y^V^'TFTj ^IBf) *RWTV*. 

[0 2 12] l!-»fflTFT1202ti, CCTttp^ + ^/US! 
TFTfcffll/^Ettfff*^. n***/l/S!TFT£Tac 
<tt>RjflreS3#s 01 2(a)^<featcW«f«^«?CO 
»SK«3iBH1IBrrFT*ffi«t-r + */HTTFT 

•> ryymttn? >*/i/S!TFTC»«fc»p9 i +*/I/38tftt»* 

[0 2 13] gfc, B«JffllTFT1202O KU'T VlCttli 

HWtai203©tt«i LTttlMAM. 5-5. 5eVtD^tt 

ffi<!:LT»ISI?*. ■WMl203£LTf«attfcli, ■ 

« (IT0&2) *ffl^n(*J:u\ B*«S1203©±1<:«; 
E«fb£«11204#KW-Sft7V3. 

[0 2 14] *5tc, MtSVnmnow ±wmmn 

Rtf 2. 5-3. 5eVflDilWltttt#**ffl^S C <h SS U\ 
PSS1205£: LTftSWfctt* T'/Uft U L < tt 

[0 2 15] BJCTMS1203, W«Mb^««1204s 

&xfws\ 2os# e a % jib* mm 206T-nt> ^ 
s. «^Ki206tt, w«ajt*?*K*fi*t;**»5« 

■TSfci&fcRttShTl**. fiJ«Wl206©tt««i: LT 

[0 2 16] &(C, SEiit)[s]SSl212[C^^T^fSo IE 
Ulig»1212(iiBJIS»1211[!:eSS*ft4ffll* US* 

y, ->7hu-m iVjvts Ttw?™ 



WSnTM, 01 2(a) Wi, cn500KS£DS** 
ffi t L Xn9 * */H!TFT1 207*5 J: tfp? + */Ul!TFT1 208 
fr6ft*CI»S|Hltt*mLTt>*. 

[0 2 17] Sfcs ^H/^, 7^77, 5V 
t\ T^n^X-fy? (h7>X77y-h) *>L<tt 

i 2 (a)?(t m-tow&i&wxminn&xmim 

»1212£BWTV%tfs K«lHl»1212*«WriClC^LS 
i C <t 

[0 2 18] HI 2(a)W*«3iESHtPTFT1202lC|I 

H1IS (US) 1203*MWltffc««*fttl/»*j(k US 
tf«afflJfflrTFTKS«l*ftfc*a*t*z:i:'EiT»**. 

B*5««*«ffi1205<fc|^©^T»fl5J8U 

Nts*BMi cms) i203iraako*m7^fiU , rfttf 

«fcl\> *©Jf^ «^JfflTFTttn? + */l/iSTFT<!: , r* 

[02 1 9] 01 2(a)fcjSLfeB3!6ei 

tt» B*TOl203*^lSLfc«MCE«1209«B/8T*I 

liRSftBBSiflDJIE^SSfcik 1|««S1203(DSS^ 
[0 2 2 0] fC?N 01 2 (b) tC^-T <fc-5tc. 1BS120 
TLZnZo CCOm^ 01 2(a)Oti)glCj;b^Ts BX 

msi 203?b s b ©«aw>aAtttf itD±r « «t # a 6 n?>o 

[0 2 2 1] Sfcv 01 2lCi3^Ttis IEx-/^-Sd 
±^*»Jfi1210K«fcoT> ■*Wl21HcRS£ftTV3 

^E13 4lc^-r o 

[0 2 2 2] H3 4?fo E«*#!raUT5Mt»**te 
fe» B»fi«fctf»«»3410*W*fc. H3 4?S*n* 
< fc-5aEtt£«fctf»«»3410©fl£K (t>*L0Si»^ 

■> V « C <t (C * y 8 C t fi 4 ?* So E 03^ 
ttK<fcy» li*«S3403^|BSi:, ««3405£tf, 

y. H*±®RWf34054^h7'f^K (/^>->^hy 

[0 2 2 3] 01 2(b)[C^Lfc7 7 ?7V?^' 

F-iJ-7X§y^7tgl£D^li^01 3Ka*r. a^3^ 01 
3(a)lC(4±®H^U 01 3(b)(C(*01 3(a)^P- 

p'T«LfcB$cDisis0=&^ro iks m2<on%* 

[0 2 2 4] 01 3(a)lCfe^T» 1301ttWB»» 1302 
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7?**. Sfc» ^— hft-^-fl|iJJSgtblH]iE&130233 Jctf^— -Si 
fl^ije»Btt1M3(::£ai*ftSfflW& A2lE«1304 
3-ft-LTTAB (Tape Automated Bonding) x-:/1305fr 
SA7J*ft3<, ft fix HniLftWft 
«fc»JKs TAB^-^fclC (*ffl0S&) fclftttfcTCP (Ta 
pe Carrier Package) *«KLT«ti*^. 
[0 2 2 5] CLCDi^s 1306(*H1 2(b)fca*Lfc« 

583««?©±*^kw 6 ft* * / t-*t ?s y > mist? 6 

a«5/-/U*Jl307H:<fc »JS»* tlTl>«. J&/t-**1306 

<D*fll^Tt><J:l,\, **J6fi9T»tt, A/^-**13b6t*BI1 
3(b)lC^fcfc-5tC, ^X^y^'tt1306at, 101375 
X? y ?*J1 306a<7)3tEfi cfctf*® KRtf 5 ftfdttftM 
(^ft«Ktt^-\' : EVK5'f^*-?KVflt) 1306b, 1 

[0 2 2 6] *Sfc, Hi 3(bHc5Vf<fc-5t<:* ->-;U 

wi307(i^ig*^6%5i*±«i308T-a^n, %m%Km 

?*^K*HfiHI1309KttA.r*J:ai£aoT^*. 
ffiH3IHI1309tt*>S1!fetfX («3E«fc«3JI5;tfX**# 
X) , «IS$fcH:*>Stej*# («9A«r/t-7;U*P7'/U 

[0227] sf c , *nnflic^u^n3»aB®a^iB 

lis Rffl3fc«tfffl^SftT^3. fc#U #«fb-&*l 

m<*tctt>, mmzmwLT\n®mm^m&£ 

[0 2 2 8] ^HffiflJcD^ftgWc-^ftSWa 

»3t*?^tt» *«swt?m^ Lfctasst ft 

[0 2 2 9] [$%0H 1 3] *S*SSfl!l?li, *58H?BI 

-f ^ h y ^xa»3Ksi*«s-rstf» *snw 1 2 £ 
s^mym-rnffi («t, r±*u«j iter) 

itSllfcaVf . 0 3 5 £*<7)»rffiH*jjVr. 
[0 2 3 0] 1iaijJ|S?£LT£E?ttWitr-5V 
5>X* (WTs TTFTj ttit) *m^Z^2>b\ MOSh 
vV^X^ffll^T^lA, TFT<h LT VV?tf 

-h^TFT (JMtWlEtt^U-^-STFT) *«S?T*tf, 

[0 2 3 1] **tt«l(Cfi^Ts aHfi3501, fflJ^gPt-m 
a#ftfe«SftiWaPTFT3502s 6 *tfJIBillHlB3512lCH L 



[0 2 3 2] *»JftPTFT35O20 K U-OK&Sra* ftT 
l^tcit, ttWMktfJ: y c 

SM»fcl?l& m-m»503tt7E£i§ilLa^ 

[0 2 3 3] »-«ffi3503©±Ktt^«Mb^»13504fi« 

fittSftTVS. *6lc, £*Hfr&ttl3504<D±li:tt£ 

-««3505tf K^sftTS y v ★sfessw^ttMtfiir 

m. 5~3. 5eV©W*tt*»*£ffl^3 E £#B$ L0\ ft 
T'/UTJ y ^JS^Rt. L < \i.T)\>ti 'J 

&^©*®ltc7/i/=-?A^iia££ffilLfcfecD, 

So LfctfoT, Cft5<D£Ji*fflV3*&W:> 20nmfg 

[0 2 3 4] 11-^*13503, W«Kb^«H3504» 

S3 «fc tfSS ~ «S3505fr 6 S S 1 (is fifflHjt3506?«fc ft 
TVS. «»Si3506tt, W«5S#JR?*»*33<fctftlCtf 

iiilf 5 *><75 T*& ft (iX^^a 5 % O^ffl 0^ T t> <fc 0\ 
[0 2 3 5] aS5> El 3 5 l»tt«3IBHttPTFT3502Km- 
(MS) 3503fl«*ft«IlESNIl*ftT^5tfv «SA^ 
W^WPTFTlCg^n/c^^iSCi^T-^So * 

tot?*, m-mowFTiin 

+ */bltTFTi t % C t AW * L l\ 
[0 2 3 6] *5tc, 3507tt*/^-*JT*yv fflflB^S 
a«->-/!/«3508tC<t U»»*ftT^a. */<-W3507 

tL » 7 \°- P T 7 /!/ * y K. f»*ft 7 y ^{b 

[0 2 3 7] afc\ hfl^liJBKilHlKfiJjtf 7 s -* 

mmmwiBmcim-^n^mmts A7jB3Si35i3^^ 

LTTAB (Tape Automated Bonding) ^3514*^6 A 
7J*tl«o a^s HwLftlMk TABx-73514tD«to 
y-K» TAB^-^ICIC (*a0SS) *WTfcTCP (Tape C 
arrier Package) «BKLT<t»*^, 
[0 2 3 8] *S6St«yt^Lfe«3^1©S^iB 
(■•^tta-r*® [C^m^ifT^l\ CCD 

fl«s^iBici«yacc<!:%i»c»jR^**. 
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lis P3Mtfffl^5ftIl^„ tctcLs ^«fb-&«ll 

[0 2 3 9] ft£, **SI«9©«3l£«6ai!:^Sfta*« 
EMMI14] 

[0 2 4 0] **JHHT«\ *«WTII^LycW««3« 
*?*£fc»3fc»11<S!>«!l£ L-T, A°y h y *Xffl 

U HI 4(b)[cy:H1 4(a)*P-P"MaKLfcBW>R 

[024 1] BB1 4(a)Kfe^T, WlttMSTSy, 

Ttts iKy-TS K» tf'JT'SKs Tt'JMlfcs x<K+ 

-xsnix pes c#yx*L'*tf/i'77"r/w , pc (#y 

v PET (?KUi^UVxl/7*U-h) 
«»L<14PEN HfiJifUV^^U-h) 4, 

[0 2 4 2] 1402ttSMfc*WKfr5ft3£&» (M«) 

y s «it«7W«kB»fc»fb'3ff y l 

fc»fb1WPilit*ffltV5. $fc» 1403li&JiBtfr6ft* 
r— 5«.« (BSD ?**Js **St«97?ttfcT^^Xit*ffl 
l/>*. 1404^7^ y/USMIfr 5 ft3M>?"£'fc 

5o jtStt1402£x-*«1403[iPttr£t>x *h7-T:7 
ttfcfflHBrt* ft-Tfi y v SWCjtSTS d; v (ctttf 6 
ntVS* ft&\ B91 4(a)?ttl^LTl^l* jt 

am 402 1 ssi 403cd « ttt^wb^tti^sts n 

Tfiy, 5£MgP14056^il«<h^So 

[0 2 4 3] *.LTs j£ffl*140233<fctf7 ff -*«1403tt 
TABx-^1407*^LT^»©«BliaHHL:'jMI*fta. 
ft 33. 1 4081* 402#lte L T ft 5 I3S§i¥£ 8 L T 
S3 y, 1409ttx-^«1403K««*ftfc««!Ett1406<O 
*-&frSft3B3HI¥£«-t„ £fcs H^LT^ftl^£i\ 
TAB?-7l407flDftfe y K, TABx-^tc I C* HWfcTCP 

[0244] gfc H 1 4 (bHCJ3l/>T\ 1410tt->-/U 
1 411 liv' — /U*t 1 41 OtC <fe y ^X^y ?**140HCSfi 
y^Jftft*/t-*ffS5, 5/-/M*l410£LTli3fc 

©ffiLvltfftB'HS U\ LTtt«E1401tBI 

[0245] wz, wmmom&<j)fc±m*m 1 4 

(c)(CiST. 1413l#i«Hb£»l?S3. Sfc\ H1 4 
(c) fcSr * 3 fc, 1404tiTlc7)t^±ia)tS<fc 

yfc«i/>rattfcft?Ta3y, x—?s«i403^wwic^ 



®jT**£ 0 Sfcx 5/-/l/Wl410T*HSn/cil^a51414 
tt, «fl|fl» 5 ft « S±*t1 41 5 K J; y W-«3^ 5 3SBf * ft» 

w«fb&«i©*fli«iw««i»tft^T^*. 

[0 2 4 6] W±©<fe5S«lfiBfr5ft**58W©58JtS 

■'XV1414ffj£mi402 > ^-^S1403, 
1 40433 cfc tffi Wb^ttl 1 41 3?ffJ fig? ft3 fc46, 

[0 2 4 7] Sfcs **JWWfESUfc»JI681©«wai 

gg^ffi k w y at? c i sis -dswtc 

lis Rffl3fcffi#Bi/»5ftTV»3. fe£U ttlfbSttfl 
*R6 JBSf **WBI LTrta»Si#<0*ft ^«Kfi <fc 
[0 2 4 8] ft3b\ **»0J©»3fc81K3*ft*W« 

[0 2 4 9] 1 5 ] **ft«yPtt, gflfeffl 1 4 

[0 2 5 0] HI 5(a)CSt : Ey2-/l'tt, tflfi1501 
(CC-fffct EHiSSP1502 s Ml503a, 1503b*£fc) 
tCTABx-71 5046^ l J fttt 5 ft, hu!ETABx-71 504^ 

[02 5 1] CCT% V hE««1505©flW67a y 
^g]^|g]1 5(b)lC^Tc VhiBS8t51505©F«gSI5lC 
«'>ft<ifel/0?K-h (A7J^L<«tlJ7jSl?) 1506, 
1509, x-£f§^ffll]Sgft0&15O7fc<fcr>V- hfi^ffllHl 
»1508tLT«flE-r*ICfl«RW6nT^*. 

[0 2 5 2] C<D<J:5tc s St5Slcii^g|56TO*nfc 
«SKTABx-^«yt!f»&*U ^©TABx-^^-L 

Tra&i=i»i LT«o«e*«r*^y v ^Ensms^iny 

[0 2 5 3] ftfe, *IIMcD5g7 l DgMtC-&Sn^W1i 

[0 2 5 4] »M 1 6] **SttSrats «tfe0|.1 2 
>£, L < U^ttffil 1 3 L < W^ffi^J 1 4 tc^ L fc«3ta 

To 

[02 5 5] i1 6 (a)fcaft- J E5>:i-/H*» Sffi1601 
(EC7lt E^eP1602 s 7*-^ffl^««HBllHl»1603s 
^-hffl^«gltl[HlSSl604, IBS®1603a, 1604a^^ 
tj) tCTABx-7 p 1605A , i|Xy^W5n, ^<7)TABx-^16 
05*^LT^y>hE«fi1606]fj«BiyWJ-6ftT^S. 
^ 'J V KE«fi1606©«ll6^P y ^Hl^il 1 6 (b) JCgr 
To 

[0 2 5 6] HI 6(bHC^-t£5(c, ^"JVhBWRI 
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606©rtW(Ett / >ftCi , bl/07K-H607s 1610, 3V 
ha-iWfieOBi-LTWBTSICtfRWSftt.^*. £ 

$fc^>hP-/UWl608tt, JElilalE&aH 
ttPs B^-*©«iEft2*:j>hn-;l/r3fci&©a 
IBS*LfcW&?SS. 
[0257] C©<fc3[C, *WiftX74)fl*J<$nfc* 

*g(cq v LT«>«6**r*ry y he* 

ffitfSx y WW 5 ftfcfcriM)* -/I/*, 

3. 

[0 2 5 8] ftj3 s **«fl<&»3fcBlfc:£$ft*** 
[02 5 9] [gflHgl 1 7 ] **»0ra*, HJ5fc0lJ 1 0 
Sfe0!l<O»ft«IIfi« =»J«HiiBttJBI^6©583e*«fflr 

s j* )m?mmmsz * y c <t # -p* s 

[0 2 6 0] ftWi%S7*Jl^feUIM>« 0S&«£ 
H3 6(a)^-r. Trtih^-V^*, Cstt* h'U— ? 

H3 6(a)sf©@lM(Wr?tts V- 
XSgli h^>v ? 7.^Tr10V-XffiiJlc, F-ffili h5 
Vv'T.^TrlcDy-htcig^nT^So $fcs 

2flDV-X«|K««*hT^*. h5VS*X*Tr2fl!>Kl/ 

*fc46, WW8316*?««A/ , PI*vV^*Tr2fflS« 

[0 2 6 1] dCDHSStCfc^Ttis KIHHWlSWrft 

r*«BEtfCsK»«*<X'*. ^LT, Tr2©y-h33<fc 
^V-XHOttE (V gs ) ■fc<ftyffltt*ft*«»ft Tr2 

[0 2 6 2] Tr1#BS?*ftfcS£:tt» lrM,t*7im£ 

*y, cs^aE (v gs ) *MB**ft*. LfctfoT, v gs 

[0 2 6 3] £©<fc?£[Ell8£> t^/UBJMKHSS 

tEj:yeii-r*^+-i*sH3 6(b)fc^ , r. r&t> 

^B3 6 0j)?(*» 1 7U-A^6 0CD+^77U-^ 
(SF1-SF6) Ki»Jt«6^HHIiLft. TAtt»# 

#WIH<D«£tts HfcSUfc<fc?K3 2 : 1 6 : 8 : 
4:2:1 

[0 2 6 4] *mmnc&fzinmtii<Dmib®&<Dm 

K$IB 3 6 (c) tEwT. El 3 6 (c) ^cOSffiSfiTPMu * 
»W©*«»«3IS?**IIJRiLfciii«a5K*fL, 03 



6 (a) (re? Lfc * a § cfc xmm&wBiz h 

K ATI* ft£ 5 ■> 77f/UX (C «fc q TOftx-* £iIiRSG 

[0265] h K^-f/^y'v-z K^-r/tttn 

<fetf x^/UBBr* <fc 5 KRH-* ftTV 

*fctt, TFT#tt©tf5-3*®IB«£Stf«E£ft<v 

[0 2 6 6] MR 1 8] **JWI?fcfcs *B«3?Bfl 
^Lfc*l»8^?lE-J&©«9fc*3W' C t fc<fc y £lb 

sr. >©@b*w»si 3 7 K^r. 

[0 2 6 7] 03 7KST1]S?I3 7 1 0l* s ffl^SS 

i . mi ^sehg j , $2 j&sftp j asitflraiv i 

**LT^«. *fcllJ|53 7 1 Ottv Tr 1, T r 2, 
T r 3, T r 4, ©fiWSft*? 3 71 1, 

$5&m%&®*3 7 1 2£W L7V3. 
[0 2 6 8] T r 3 «t T r AOf-bit* JttcJ&ljitt 
SIG j KSBK^ftT^a. T r 3©y-7.£ KKV 
Si, -SttflHHSS i K» to-SliT r 2©V-XK 
JH»*nTt>*. SfcT r 4CDV— X<h FKXt - 
SliT r ^^-TJtiT r 1 htffi 

^tlTU^o "P$y, T r 3©V-7.£ FKW 
■f^-Tji;, T r 4<7)V-Xi KU'VWftlfr- 

[0 2 6 9] T r 1 CDV-XWWiSSV i Fk> 
ttT r 2©V-^KSWI*nT^*. T r 2£>Y-M* 
K2j^EttP j K«H*ftTf*. *LTTr2<0KL/ 

-fytt#««jtjR?3 7 1 1 mt^mmmmimmi 

ftT^*.. 3 7 1 1 14, MXffS^s' ttfl 

**itWLT^«. 3 7 1 1 (0»Ir]«S 

[0 2 7 0] ftfi s Tr3iTr 4tt» n* + */l/SST 
FTtp^ + */UfflTFT©£:«6'P , feJ»l\ fcKU 
T r 3i:T r 40ai4ttHli:T?**. T rlttn 

^■V^/HIT F T i pf t^/HT F T£D£fl5 5"5"£>J& 
Tr2li, nft^HTFTipft^/l/iTF 
T<0^* STtfi^. .#«»3t*?©ilJIS«Si:*HRl* 
Sit -*tf»ST*y, fBD&tfBWPftS. Tr2tf 
p***;l/S!TFT<0J§£s ^S?:ii*«ai:LTffi 

T r 2tf n^+*/l/l!TFT®Ji^ ttS$HX«S<(: 

[0 2 7 1] <S3tS«3 7 1 2liTr 1©^-hiy- 
Xta)IH»c^*nT^*. ffif#^«3 7 1 2l±T r 1 
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(D?-btV-X(D?3(DmK (V gs ) £<fcy«*H:«J# 
[0 2 7 2] H3 7Kijil,1tUM*tti* ffl*»S i lc# 
[0 2 7 3] W±©£5£0&*lJ$£®ffl?££<h££ 

£b^T*fttfft^A\ ±134) <fc -5 &3£«SWE«i**J6 , r 

[0274] mmm i 9]±tmmm-?i&'<tc*mv> 
y, 34*5^-3ft«-6r»«ft»Jiia*. nicest u 

[0 2 7 5] $fcs MiE&ftHWis S»3fcI!T**E 
«t LT^Sn^WMSSmti, 80fe<fcyfc*i!e«&«ft 

[0 2 7 6] ftfe, i(|IE»3G8WigB^T*S3fci& 
[0 2 7 7] fStJ-B, *«^<0«3tSl*ffl^fc«ft 

§g*i*s warn • *flU8tt«t^ofcce*<D*«««iis 
wmcisaTLs warn] - ftsftt^aftfttftw 

[0 2 7 8] **JS«9T»tts *«W0«3t»ll*S5*» 

*^7f^Lfc£JI§l1*<D^ir 
*»3tSlfl!)Ji5!ltt» HI 2~01 6i6J:tflS3 4~H 

[0 2 7 9] H1 7(a)«^a^^?^fflt^c7 : -l'X 
7K817'$U- g#1701a, £&£l702a, «jj*W17 



03a^§t?o *SBI£fl5»JfcSfl*S5UB1703a<!: LTffl^ 

/cx-rx^K^iyr^citc^y, *<wr» ft 

[0 2 8 0] H91 7(b)tttT7 ii **/5"P*y, *1*170 
1b. SS»1702b. S^A7Dg|51703b, ?1704 
b s My x'J -1705b, S««1706b*3&. 
#CT*^«H702b<tLTffll/\fce^a*7*tf«( 

tzc£K*v* jHH«7jfi« / >ft<» mmtteftti* 

7**3BT?#*. <^T, «ffi©Mlt»ff'i>ft<&ys 

[02 8 1] 01 7(c)(ix>> 1 '?/U*/7T 5 Sys #1*1 
701c, S5&1702C, SISSP1703C, JS^X'Tv^ 1704c 
*58W©SS3e«l*«nW1702et LTffl^fc 
x~y* 7«fNH-T* ttlc&V. mwtMMut 

<, tM&T^/i/a*^**?!?**. ioT, mm 

[0 2 8 2] HI 7(d)tilBM^£ffi*ttiiftli£& 
BTfeys **170id. IB«fKf* (CD, LD, SfcttDVDft 
£) 1702d, J*fl5*-fy*1703ck a^W(A)1704ds Sa* 
g|5(B)1705d^^t?o g^SP(A)1704dliii LTffi^'ltlS 
^a^L, Sa«KB)1705dH;±t LT**flia*SS , r 

So ^mmm^m^cnsmm^(h) i704d^«sy» 

(B) 1 705d £ L Tffl l^fc tuf BilliSS 5Ci 

K<fcy» 5H*«7jfi^ft<e»s±^v Ris-6-r^iuiB 

Go 

[0 2 8 3] HI 7(e)ttflt»S (t/^f/l/) □Vtfa 
-*-p*y» *#1701e» «^»1702e s §®SP1703es 
mftX-f y^1704e s ^'MPV M705e*d<3. *5£ 
«fl!)»«»ll*S3^l51702eiLTffl^fcSt»S!3Vfc: 
3.~**VmtZ>Z.t\z&Vs 5HIW7Jfl t/ >ft<x *1! 

<3D5B««fi { '>&<sy* it^itftiiiswEfts. 
y^y **»fbLfciB«a(*Kfliffl*iB»Lfcy. *ti 

[0 2 8 4] HI 7(f)tt/t-yt/U3VKi-*T* 
tl s #{*1701f, tt(*1702fv S^SP1703f s *-#-h*1 
704f*^CS. *»W©«31£SB*«^a51 703ft LTffl 

^ fe/ \°- v 1 1 1/ 3 v tr a - * £ft «r § c t tc «fc y , m 

[0 2 8 5] ftfe, ±IB«ft»^tt'rv^-*y 
OD^?ii«lHlSSS^»JlS&t£0*Siii1I^3l UTiBIl* n 

*ifa««^-rsc<i:^<a-3T*Tfiy» ^icifiii 
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[0 2 8 6] 0 1 8 (a)Bj|ffilE?tU, *#1 

801a, SjSffi2]ffi1802a % SPA*»1803a» 85**1804 
a, jf^X-f ^^18053, T'VT^IOWafcatf. 

r*ci:(Ej:»j» 5B««*^ft<, ame»&«t*« 
is*»«-p#*. &?r. <*.y» 

[0 2 8 7] 01 8(b)iiS*ttKI (Jlft«lcM3p*ra 

tf- x-f*) ?*»Jx #tt1801b, S5«P1802b, JSft* 

-r^isosb, i804b**t. *»w©»3i6ei*a^w 

I802b£ LTffl^fcS««»*f«a-rsi: £fc «fc 'A >I 
[0 2 8 8] ft3b\ 01 7~01 8?wLfc<fc5ft«ft 

T3Vh7X hJtT!00~150^5*^5ifiT ! *n(i\ 
F^Mft < fflti'tb L < l4X*1f a*R«T?* 3 C f ft to 

l3*W>7L&t\,^tzZ. tftpimt ft«o 
[0 2 8 9] Sfcx *^0§gttigS£ft;®<t LTffl^ 

ssiis^si®/ t •> * ? -f htL<tt7PVh5-rh£ 

[0 2 9 0] LtctfoZ, 4*SM!fc3*LfcH1 7~H. 

^fe«ft«**f^»-r « C t (C<fc y , 5H««fltf '>& 
< » » < T&»ft MHWltf So 
[02 9 1] 



ran lEaaAKofaws^fa 

[03] aSSnEfcjSTBI. 

nasi mwm&&m&*m-fiL 
me] %m%m?(Dffimzmm» 

nasi ^«ajtjR?<o*jfi*^-ria. 

[110] HWRimwmbGz&R. 

rail] iHHtiic^rH. 

[H2] mmwvmawntiRtn, 

[B13] 5§^gao±®^S5 < fctj : KH«Jis-^'r 

[01 4] %ffl£W(D±Wffimts&X}Wi®ffi : &*frsT 
[01 5] »3fefcttDilMi*aVrRI. 

rai 6] »)t«i©«W8*sria. 
H7] WKB^omfltffii^-riao 
[in] neaosw)$mm 

[mi 9] xa/u^-MVK^T^&fcjSTH. 

ra2 o] x*/i/*-n*> K^j^^^m 
[H2 1] wwb^itottitsairisa, 
[H2 2] £tt&n«ijvri9. 
[H2 3] ^m^Bomm^TTstmo 

[0 2 4] *WBjfcim#te*OTrH. 

[0 2 5] w«Hb-&«»©«iiB*s-ra 
ra2 6] >d«s#*?0*jft*jjvrH. 
[027] *^3fcx?©»is*jjvria. 

[02 8] «JS7°P 7 

[029] w«»«jR?©*3fi*^ - riao 
[03 0] *«5tftiH?ro$££^?0o 
[03 1] Ktt&IIftatt-H. 
[03 2] ^gl^T0o 

[033] nffl&wtmmttfatm. 

[03 4] nWKII®RfnVtt£*CTrB9. 

[035] ^mmmmm^Trstm. 
[03 6] »jesi©««*s-ria. 

[03 7] ««jB{K0«W8*Wlglo 
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(a) 




*«63201 H8S3202 



iE?L(<ii£Ml*32a3 





7PV h"v-5>©*i* 



F£-A(##) 3K007 AB04 AB06 AB11 AB18 BA06 
BB07 CB01 DA01 DB03 EBOO 
5C094 AA22 AA24 BA03 BA12 BA27 
CA19 CA24 DA09 DA13 DB01 
DB04 EA04 EA05 EA07 FB01 
FB20 JA01 JA08 



(mmmmif up) (12) & Hfl 4# rF & $1 (a) iwmmm&mm^ 

#^2002-313583 
(P2002- 313583 A) 
(43)£HH ¥fi£14^10H 25 0(2002. 10.25) 



(50 intci. 7 mm* PI 

H 0 5 B 33/22 H 0 5 B 33/22 D 3 K 0 0 7 

B 5C0 94 

G 0 9 F 9/30 3 6 5 G 0 9 F 9/30 3 6 5 Z 

H 0 5 B 33/14 H 0 5 B 33/14 B 



*bm* mxmoime ol (£34jo 



(.20 mm 


IWR2001 - 3B8072( P2001 -399072) 


C71)H*A 


000153878 


(22)ffllg0 


¥j£134pl2£ 28 0 (2001. 12. 28) 




mm tfjfe 




ft|g2000 - 400953(P2000 - 400953) 






<32)«ft0 


¥m&£12fi 28 0(2000. 12.28) 






(33)M5fc*£3SB 


0* CP) 






<31)«3fc«*8i#^ 


!RfP2001-20817(P2001 -20817) 






<32)«£0 


¥J£13¥ IB 29 0(2001. 1.29) 






(33)£ft«£3in 


0* (JP) 






<31)fiftffi±3)S#^ 


^2001-32406 (P2001 -32406) 






<32)«5fcH 


¥■8,13% 2 B 8 0(2001.2.8) 






<33)«jfcWMB 


0* (JP) 




WtKlctt< 



(54) axsit 



(57) [S»] 

[«ai ffi5B««]?s m^fD^m^ma^xim 

[ft? SI E? La A««81 1 £ * IE? UftSi*m81 2 
j^5ft«iESJ«aittS'&Ji803, SSWis IE?L$I£W 
W 1 2 33 «fc tftt ?!fi£ W4 8 1 3 ft S ft % M~ -f «K - 5 -ttS 
-&1804, SS^ti. «?«HaS*m813iS«J:tf« : faAtt 
#4814^6 ft 3m?$fi&tt;i£J1805. £igEU *6lc 

7810O «fc 5 &«4lEiHBj8r« C <t fc * o 
T> £«SSt*?fc:J3tt3JIIHO* + 'JT'SAttifcRft 
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(DmcmfQntcJEammmts *<smm%%mi-* 

*T*»fl»Wci3^T, flMBIE5U«ig««:S-«)fk-£ 

£<, fro, KJIBS=©ft^«l±illBSg-«){b^*<i: y 
t,iE?LiMliflKi«*#^ci:*#«ir*«3e«ll. 
[BSCS 2] B*«1KIB«<0»31£SlKfe^T, lulS 
EfLIUaiJItt, ijIBPlSfreMIBIlS^SlRlKttL 

maws 3] b$£i $rdmmm2izizm<D%xmw 

[Cfel^T, aMBS-<Bfl^»#7*n->;P-V<k-£tt'r 
*«c:<k*ft»£*SSil£S!l. 

tofi <fc tf S=©flr&tt£StJfl"PS y , fufSlS-<D{b-& 
fi!ziliMIB^-ro{b^J;yt»m?ISfP^i6^t<s fr 

[II5RJ16] »«JS5li:IB«fl!)a3lfie{lKfe^T» 6913 
[If 7 ] II5RJS 5 $ fc (ill 5RI1 6 [ClBttcT)5g^gB 

ft, $fctthy7'V-/i/iiwfts c 

8 1 n&s 5 $ rdttmm e Msatommm. 

ICfc^T, f9!3Jg=©ft-&^fr, */'J>#te£at;£ 
fcli*** 5W-/l/K#ft. Sfctt K 'J T 7 V-;HS* 

ft, $fcfct7x-*-vhayvB§Wft, ■?**!: 
rasas 9 1 ns<k, i*«<k, w.iEHiaife«fctmiBiits 

s=©<b£Hs**fcji?s y x s9i3jg-<Dib£»ii9i3 

£-©fk^J:yfcIE?l#»iStf**<s fro, f9l3H 



[B*JS1 0] B#JS9KK«©»#8ilfc35i/'T\ 19 
l358ftjlW:, lulBHSfreBuiBH^^FRllc^LTs 

ijiBS-rofb^ftflDaafr^LffliBSi:©^*©* 
ib*^i n mmt. msmmia&tfwSfst* 

=©fb£*fc ;l3«fcl8&=fl5{b£tt*SfclT**ys MB 

m-(Dit^mtwmm-<Dit^^ y tn^ftif fr± 
t*<, fro, i3es=©<b£Wifimm-fflfc^J:y 
«b*?»iifitf**<s fro, 'gHBSe=©{bS»fc33tt 

3 gH» t afg^^?«lji <k © x*/U#~S 

Si, BuiBm-cDfb-&i|*l33ct;0 : Bul3m-©fb-&!t*)©>!X^tc 

MfB^lW, lul3ll®fr5tijl3^'N®*-[R]tCJtL 

©sMEfrJiJip-r *»«43Efr^*nT^* c <k 

[B*J!i1 3] B5R3i97IjSB«Ji1 2fciaB<D«3fc8 

■ke^t* ioiBS-©{b^»fr35S«7 7 s vfk-&*T 

[B*E1 4] B#E97b£B*>ai 2 KlB«©»ifeS 
MtcfclNT, |ijl3m-^b-&^fr, */'JVt»*$C 
£B$gft, Sfdi^W+/y>#«*^fcftHSftv 
$rctt**^^7 7 i;-;i/Biilft, *fctt h vtv-iM 

Wft, $fctt7i^-VhPyvBIWft» 7»*«C<!:€1t 
ffi©^ KHW- SftfcSBM (k ^ buIBS^c! LTKW 

s ftfc 7 p •> * > vm t , * dfewaseesf? 

SBWaitKfc^T* l5IB7P'>*>^lli, luiB5l3tl 
ictStiSWi 7'p ■> I5137P 

IuI37p y * V^ltts Hul3^fr5ijl3»S'\©^[R] 
lc» L T, SHB»«J1 ic-g $ ft«*m©»S# L 19 
I37P » *>^W40;^Jlfr^}]P'r^jiJt^IBfr^fi)c* 

nn^c <k ^#^<t -r *K3t«ii. 

[B3WS1 7] B^ll 5*fettB«S1 6(ElBtB©» 
3WtlKfi^T» fiuf37P-y+>^Wfr, **^3?7' 

^-/H5i»ft, s/ciih i ;7'y-;Hf»ft, Sfc«7i 

^-VhPyvi3l3»fts T»»«Ci*W«R<!:rs»3l6« 
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rami 8] immmmmmi w^-fftfr-m 
5BKB4Mii»6«)S5y6tar*-z:t*««t^as53iai 

So 

rasas i 9] ns<t, mmts wnmmts&tmim 

SSt?^^^ |filBIE7L$i^M 
li HOiBWHtffSliia <fc y fcillSNMHPJlc&S u 

5 ftfcIE?LaA158£ , IMBIBL^flBSii <fctf »E« 

ft5*FM3S1I«£, fro, l5IBIE?L$i^IisE 

ttlOIB«?lliaS1fi««fc tJ tlulB^MJtCffil U fctsfr 
•3, Buf3iE?L»I8<hMlBtt?li^I±sEi:a)ritc, 15 
IBIE?L»SW»fc<tt>'Bul3tt?liii^*fil4©WS^^t?;I 

[II5RJ12 1] MS£, mmt, fflEMtSKSILTKW 
5 ftfc WFS A«« £ v buI BUJIfc <fc tfi|ij!BB?;iAii 

«©ih KKtt s ftfcwawt'&toi i , # 6 s % wasstt 

•3, BulBiEfLMiailulBtt^fiSfMicD^lc, it 

[M$E2 2] ll^is ttS^s ffilBBISfcSLT-Rtf 
5 tifeiE?LaA«« t s HI BHatcg LTn.it 5 ftfc« 
?5±A««is Buf3IE?L>±A^fcJ;tfHul3«?aAM 

£3*, fro, iuf3IE?l«i3?IlsE 
«Bui3m?$M^I8<*; y fciflEHMWIHfcittll u ftfcfr 
•3, tul3iE?LlfiKfM<tBul3«?Wi^^<i:cDFItc > fj 

micisKttD&mmtetsvT* m^mfrzmzvz®^ 
itmm 2 4 1 tmm ^ 9 nmmm 2 3 wrntp- 



[H#«2 5] nSQll 9ftMB*E2 3©l/>rftfr- 

JmclB«a>»#8 UK fc ^ T , gul3IE?Lfl& £ tf 
tuI3m?$S^W4(ctb^Tftia^fi»?m5Ii:gffi^ 

[1I5RI1 2 7 ] W5RJ1 1 9 ftMBSRIl 2 3 ©l^T ftfr- 
SlclBtt©5S3««»cfe^Tv tulBIEfLfi&WSfccfctf 

[B#E 2 8 ] N$£ 1 9 7!jSIi5RI| 2 3 O^m^- 

t. mttmimm&£vmmmmwmak'<T 

[H«JB2 9] B35S2 8KEtt«O»3iaBllKiS0NTs 
lufBfl^«*4*^P* nT^5?I», buIB7p y * V 

^*«*i(j«*iip*nTi,^*ti««fc y ^BuiB^Mijicffia-r 

HiJRJI 3 0 ] B«39 2 4 TiSIMSB 25f ftliB ^ 

S©^^lSW5nfcWWb^l<t^ ^Sft5^«»316 
*?*^fc^3^S»::fi^T» fflK^flWfr&Witts IE 

mtmmmmz-fcmfefcT^tsmismmmz® 

[B5RI13 2] Ha<h, HSis tulBflSlcgLTfgW 
6 nfeiE?L5tAfi«<ts BulBIEfL;±A^S5 <fc ifflBI* 

j|E?*^tyKJtSI11lEfe^T» ffllBW«fb^Wll4s IE 

&5m?lfi2i^isE<ts ^^5^, |ijlBIE?L«3M^ 
<t l01B«?ttSi1iai: ©IB fcs B5i3IE7L$i^W4fc «fe t>' 
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T«9B3!£SI1. 
[II5RJ13 3] ^S<t; dSi, KflBBIffiKffiLTKW 
5 ftfc«?&A«tt£ . KrtBWSfeJ: tfB3IB«?aA« 

a««?iftas««t» ££^> ^ «5ibie?l$^i$ 

£: gflB*7ffi&1i8 <t ©IH K , iul3IE7Liffi& tt»33 £ 0= 

*»jttt«tf ship* nfcBWWMHWtfc c <t 

[H3RJS3 4] HSis MES£< ffllB»«K«LTKW- 
[Hl$«3 5] II5RJ13 1 71JMW5R3S3 4C^fW- 

rasas 3 6 ] m$g 3 1 nmnmrn 3 5 ©^-rftfr- 

BWWI3 7] II5RI13 5 fclBiM>»3fc«IIf::fcWs 
l^'P v +>»it)\ ful3;I'&?MF»3<D-g|3tC;ap* 

nrisUs fro, mmmmm$mntc%xmH 

Its miZ7n y * vy««*«afflP* ftTV3Htt<fc *J t> 
[II5RJ13 8] lijRJi 3 1 7S£»#S!3 7©l.vf ftfr- 

Mo 

[HMD* 3 9 ] If $1J| 1 9 ASH** 3 8 Wfftfr- 



r««EiE?LIMSttlW)J»©W»*(*» 1 o/t— bv 
hW±9 0/\°— feV h&LT-i?&%££* , &ffll£?Z>%ft 

[li^Rfl 4 0 ] n$J£ 1 9 3 8 ©l^lf ftfr- 

/y-h;UJ-X±v 1 0 0*//-h;l/ttT©ff*T*S3 

[»«Ji4i] umt. mmts msmmic&LTW 

m £ 0IH KRtf 6 tift«= ©«&«w <ts s ft **« 

3*. mtEm^(Dm^m.mtmmm^Hss «t t>~«? 
[H*3B4 2] W3?JI4 1 ictmo^a^m^ts^T. 

[«*«4 3] B«fll4 2lElB«©»31SBlfi^T, HU 
[H*«4 4] Hi^ ttS^s BUiB^S(C«LTia^ 

6 htc%-<D : Misffl%£s mtzm-om^m^m lt 
t mm t (Dm kr «• e ft fcSEg©s-&«i« t» s ft § 

Jct/yx tul3m=0);I^I«tttijiB*x 

CM5RJ14 5] H#84 4fclE*®8&it8iI*5^Tx Si 
[W5R^4 6] 1 ftM!!*I|4 5©^rftfi*-« 

[000 1] 

t, rw«Kb-&«!Jij tcr) <ts **r**«sw6* 

•J t,IElt)«E6Mi < , ft fcfr^>*?©^*^W» 
itJIE^Sfflo^cR^IHclB-r*. ft fi. 
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(FPC : Flexible printed circuit) t, L < liTAB 
(Tape Automated Bonding) x— L< liTCP (Tape 
Carrier Package) jbSJ3xWttSftfc : Ev > ':L-/k TABx 

;k £fclifc«»3fc*?l::C0G (Chip On Glass) ^TSClC 

<fcyic (ItllBB) #Effi*tt*ftfc ; E^a-;l/t.^T 

[0002] 

^Wltf©»«*'&fBIS-&UTBiiBttltO»? (W 
fftoftTV£= 

[0 003] &s s wwb^Hjtf^ja-rs^Bie?© 

fflBiLTli, -*]»BiiBttttiHS5iHiiBtttt3e«RrS6 

[0004] co&of&fiumtmmte^Ts mrss 

£ *Kb£ttl til m i*T0* B ft* o 

U^lcffl^SftT^S.fc'P&^'y^-'f r-^i^SS^o 
[0 0 0 5] Sfc, $Atf100~200nmg«fl5£*Hb&tt 

[0 0 0 6] * SIC, 5«S3fcJ|S?tt++y7 , aAS!<D 
■&«lJia>JP:**1 OOnmgflKOi^— ftHflHiti U 

=&«m b^»Ji £*f f * * + y t^apsh^* < tz> <£ 

(-!*§£) *WArSCiK«fc^T, 5.5V?100cd/n2 
®^ft»JJW»8*ftfc (S3K1 :C. W. Tang and 
S. A. VanSlyke, "Organic electroluminescent diode 
s". Applied Physics Letters, vol. 51, No. 12, 913-9 
15 (1987)) o 

[0007] c o i^mmum • • mi& 



[0 0 0 8] S3tt1.lEfi^Tn?*ftfc^«» 
+ U T'&APf lt£'JM* < Lt\ ttVHtttfffi 

AttfcBttTVS. CCDCilcJcU, WWb^JlcA 

■©* t y 7*axr* c £ *RiiiBt lt^*. 

[0 0 0 9] *5fc:W«fb^tt«<kLTv S^SVft^ 
»5&SIE7liSi&!c:HJX (8-*/U/vh) T 7 

/us-c/A ; Ai q3 ) ftttzwmm&mt 

K«fcU» + +y7 7 ©ill»^»**^ttfclS±S-eTl/> 

[0 0 10] Alq3**©**W-rS^««it* 
Alq3#tt?R3iltt?*3fci&. MHIfrS 
>±A* ft tcM^CD B i: A, £tiIE7L i me^Wc HMIfc 

< # £> (26* 

^«fc<«3iT***m (j-xt, r/W't;-7-pj 

[0 0 1 1] LtfU S3K1 ®<t:?&-»W / NrPi 

Btt&3^a*«fc<« : FII»aStt»ittBT , fib*U »*©«fc 
[0012] c©<fc5fc*VJ7©;?py*>?$$6© 

w&tftmtE^t, **y7 7 ©Bfe'&««**Jiitpr« 

(Xitt2 :Yasunori KIJIMA, Nobutoshi ASA 
I and Shin-ichiro TAMURA, "A Blue Organic Light Em 
itting Diode", Japanese Journal of Appl iedPhysics, 
Vol. 38, 5274-5277(1999)) „ 

[0 0 13] $fcs Xittl EfitfMiWBIfflt ^ 
«'IE7L0$MiM tiiE? LttSifl AHt l\ «?©lm^ £ <fe 

?S5ttf^3. E©^a»Dl»S:tt*5fcs IE?L 

xP^iS (HJlSJg) flDSWCNiRaUfc («3 :Ch 
ihaya ADACHI, Shizuo TOKITO, Tetsuo TSUTSUI and Sh 
ogo SAITO, "Electroluminescence in Organic Films w 
ith Three-Layered Structure", Japanese Journal of 
Applied Physics, Vol. 27, No. 2, L269-L271 (198 
8)) o 
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[0 0 14] C5^ofc«ffi»li©iPJjSitLTtt, mm 

itm* c t ic&o T-mmcD^mtimm* ft aire 

^^S*S^fcttSz:£tf7***jSUcS3 (MX 

«ft«ttttft£*s MicK 
[o o 1 5] ctis©!pjjaifr6, sstti -ffia^snfca 

[0 0 16] 

tea** cfe a ft="a<oiB«jaflwe*ft*. 

[0 0 17] «MBE0!)*6S«ffi«^lRl 

ffi: [Im/W]) TCOhy^x-* (fcft'U -Safibfitt 
(SOW 4 : M#e*s rjijs«fiia^s*«»? • nv* 

lHrhn-*>W*Sa£ffij s Vol. 11, No. 1 S P.8 
(2000) ) o 

[0 0 18] ftfc, £^4?^snT^3^£#y^ 

/^-rjK-^-ttwtffl^sas©***?* aia 

JSfcJBi^S c <t ft < * 'J /'©HIS&JOT* AB«KT 

fl«E tfffi < 4 * E £ * 5* L T l/» 3. 
[0019] wafb^toartfcfiW-s&a 

Vs WTs r^affigj <hiB?) Kfc^T*+ y 

[0020] ma.mtm£GWb&tonto>ftMK:tiv 

2> (3tW5 : Takeo Wakimoto, Yoshinori Fukuda, Keni 
chi Nagayama, Akira Yokoi, Hitoshi Nakada, and Masa 
mi Tsuchida, "Organic EL Cells Using Alkaline Meta 
I Compounds as Electron Injection Materials", IEEE 
TRANSACTIONS ON ELECTRON DEVICES, VOL. 44, NO. 8, 
1245-1248(1997)) „ *«5?tts MWJttLTU 



[00 2 1] LfrLfttfS, #HffBB©*+ , J7lWBltt 
ten LTtt^ S £*B*<MMJT»S y » / W 

ft«K-r £#3.5 ft*. 

[0 0 2 2] 75r6^, x*;U4 J -W8fEiBHr* , £>-5- 

[0 0 2 3] C0)*fb«WlKIBLTtttt9*yLfcSlt 

ttwasnzvfti/^ Bia«tiE?ij|ftsaii«)iHtEjE?L 

>±A1 ^JSA U #5 fcdcJBttWift < Va&HDadm 

£V5«ftEM5S C£«6 : S. A. VanSlyke, C. H. Ch 
en, and C. W. Tang, "Organic electroluminescentdev 
ices with improved stability". Applied Physics Let 
ters, Vol. 69, No. 15, 2160-2162(1996)) , Z(DZ£ 

<Dwmz&mtz>z.£fc£v* n&<D®Tzwiz.&z.£ 
[0024] w±©ctfi*5, a**asi*8Efc:*+y 

70B«a»**H»* ftfc^M^lf 
[0 0 2 5] SHUB^SftT^*SI 

*mm£?%o 

[0 0 2 6] ^ic, H«lKe^T*+y7 7 *^py* 

y , y t,jBii«Efl 4 ffi^±Kji6?©»ftfi«ft^w 
W83««?*attt* c £ *mm£?z>o 

[0 0 2 7] C©<fc5ft*«SBe*F*ffl^* 

cilery, s^j; y %jnb«£tiHfi < > ft fi^^jwn 
«£*«t y *.ffi^»tt7]7\ ftfc^-3*fi-6-rs««»* 

[0028] 
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LTs x*/U=p-,KV K^-f 7 7 ^5i**ffl 

[0 0 2 9] 01 (a)l?(i^ai01iiE7LlijMl102^B 
ftj^LTt^tf, C(3!)*&. NMS101 <tIE7L^l102 
©x*/l/:?-»Bl04tt**l,\, Lfr Lft#S< M4> 
Y:t>fb;Kx>->-Wl> tt»Hft£Bltt? 
»*) iIE7L«5^1CDg^»^?WliI (fiTF, '"HOM 
Oj <hSBt") *tt<t©*IHKffiB"r*H(»IOJIMtt*Wr* 
IE?LftXJil03(S:LT«Af»C<kK*ys i 

(W) o 

[0 0 3 0] Hi (b)fl!>J:'5ft»«R©i*/U*-IMr 
£fS§+T * c <h lc «fe y , 6 + 'J T'&AttfcS 
46s 5t^l«:JEBl«E*a5SeS*-?[iTtf * C iff?* 

[0031] micmxu, cio^esaB-rsciKJ: 

[0 0 3 2] *flDffl*«a#l«<!: LTtis 

[0033] iE?L(c» , r*i*/u*-iw««fn 

+ /W0/J^W lEfUiAWis IEJL»»Sfl>»WE?L 
$S&*ffi££;g-&L/cl («T» ri£7L$fi&ft>I-&JlJ 

6 £DIE?LcDS^5X U £IE?l;±AWftt\ IE?L<D$i&£IE 

fcU fi£3lM)iE?LaAJIiiE?Lli3IJIi:^5=l©«We 

[0 0 3 4] $fcs ± - WB'<feiE3UI3a6ttB*Jlk, * 

f «fc 5 ^ HSKiM'NilE? L&A*flBW>M-&tf £ < , 

c^iCcfc-pT, »a«B^5©iE?L©swisiy^6iiias* 

frfctt, JB«l«E®ffiT*5J:tfft»*{bKltlKr*. 
[0 0 3 5] &£x 0 2H:33tt<&ji£a3BBtt, «S:±E 



< % tgJPa^ Ltt^<D*B*WrtSftT Ml* <fc^*> 

[0 0 3 6] «?K»rsx*/i/^-»B*«a 

-rS^SsTifeStfv affi^?Dl5I (WTs TLUMOj <t 
fl)#2Hc <fc^T. BSflOfrSroB^aSttffiy 
[0 0 3 7] Sfcs ±-piffi^fe«?|«aittfi^JHC» ;I 

pta^ 6 «n * k l fc o r Wfoiifctf* < 

ditlCcfc-pTs RsWJfr S ©a WBl y 6 ft&£ 

ax^/u=p-i«ii^j5S-r* c ^a < n» k 
[0 0 3 8] ^5tc sifcjifcsw-ax^/i/^-Risfc 

•§-JSj tBt) Z> «JtJi<hLTl9!W'ftWr«fcO\ dtDif 

tts#»w©*v y7 7 »«j«gK<fcoTs y T^i/* 
-f *-7tti^i?i^ l^t < a*o 

[0 0 3 9] *fe» ±7^fc/K^-7-'tt;I-&l 

% < s mmc^-i < t Lfc ft? twp «B£*«Bko»&# 

±*ax^,;l/4 i -l5|ll5:^'r*c:i:a< 

[0 0 4 0] afc\ /K?K-^-tt)I-&ltts BbiBx* 

^Ka^a^X^/U^-ilis H0M0<hLUM0<t©x^. 
/U^-gCCtSfflr. HOMOKHLTtt* %m,ttWfk 

[z «t y M£RTtt7» y s <f*yit$T >*s viitmmt 
*7Lt*i\ *fc» aex^/i/^-^^tcpfiiRx^ 

Motpifi©<a^5LUMo*jna?*«. 

[0 0 4 1] ±T-a?^fc;K*-v-tt;i-&fl 
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[0 0 4 2] Sfc, SlK2T«iE?L^Py*V^l^ 

*#sasx*/i/:?-*w?3fc0tfHttW'r*y cr 

* U T % 7 □ O V * 5 W *4© z. t 7& So ± KIEJL 
[0 0 4 3] *»W#t4, 7py*>?'*ffi<!:, SBfeJl 

* «fc < + * y 7fi<J:tf»?BiiB?*^P v?-QiE%m% 
[0 0 4 4] 7P-y*>^tt)I^llcHLT(i, ftlcS 

?l^'p ■> *v?*m-?*ftfcm : ?) <o»«i*a7tKT?# 

SfrS7'&So 

[0 0 4 5] £E3?3£^ =*IEbiBtt«#S*itt 

tt(ERs«ttc»ai*n*x*/u*- (WTs r=s^a 

Sx*/|/#-j £13*) *«3tfES»?*«W*«3t* 
?#ffl:fc^T»38S* tU * ©SJESWWK* flS-i* ft 
Tl^S «3K7 :D. F. O'Brien, M. A. Ba I do, M. E. 
Thompson and S. R. Forrest, "Improved energy trans 
fer in electrophosphorescent devices". Applied Phy 
sics Letters, vol. 74, No. 3, 442-444 (1999)) (£ 
M8 : Tetsuo TSUTSU I , Moon-Jae YANG, Masayuki YAH I 
RO, Kenji NAKAMURA, Teruichi WATANABE, Taishi TSUJ 
I, Yoshinori FUKUDA, Takeo WAKIMOTO and Satoshi Ml 
YAGUCHI, "High Quantum Efficiency inOrganic Light- 
Emitting Devices with I ridium-Complex as a Triplet 

Emissive Center", Japanese Journal of Applied Phy 
sics, Vol. 38, L1502-L1504 (1999)) „ 

[0 0 4 6] Stt7?ttfi£**'b£H<fc , *"«£jliltt 

[0 0 4 7] L*Lfttf5, Sc:i^8cDfS^JtC<fc«<h, 
ra»lS^500cd/m2[cfg^Lfcii-&CDS)ScD¥;1SBti17 



pTS6££So 

[0 0 4 8] LfttfoT, tt±fc»'<fc«fc9lE» 
FUBSl^SMei £ D" S d £ K £ ? T SH©!* 

So 

[0049] £z.hT\ M®sm<mmz&)**'iT 

^S<fc ? ft--3©«t«*# AT^«. 
[0 0 5 0] *r--3©«*£LT* 
*a5>-#5£i;*fc<D##a.5ft3. 

y s cftttfcWfr&ttfc^FKtttfv rc»?fflEfBB* 

±«t:Lft*HFIB737*»*-r«CtKJ:y^*ftT^ 

[0051] s^^xtf** 

*S£©S^#JR<&3<!:#a.5ft3. 

H2 1|Cn*T. 112 1714, /J>*lA»?210ifl»6**ll 

-012111,!:, **0v#?2102frSSSmx©l2112£ 

iijiltv*. co5*&s jfM*ns ; sa^s2ii3(!:fc 

[0 0 5 2] II 2 1 ?^LfcB^©»l^««2114tt» 

y 7«>iwi**wf */ty t 7 (a5«t>(*x*/u*-w 

'N^J-T©«WEft*C<ttf5 ; 0«#ft5. x^/U 
[0 0 5 3] t,3--30)a^<!:LT, mMffi&*B®T 

^#x.5ftSo ajMKfiw^aRjtjR?^ *+y7'© 

.«HW)3>*5*— >3V*a^*fc»s M^s H22 
[0 0 5 4] 02 2tC^UfcW*> lEfLliiSJl • 

• *?lfii£j|®=Jlfl!£ (^^;l/'N7 : P*ifi) *^«-r 

uvvvusmm (j-xt. riToj iisr) »£) 
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#^2202~2204t J 5g3 1 cJi (El 2 2 ~C\£ y tk »<£H 
fe) 3l8»£2205?«?iiaiJJ£fdJ§tU ^£§2206 

W»fii»-S«yfflLT*««31fiJIE?t»*. 
[0 0 5 5] C©*aft-<V7-rv*iW)«liNKl0*f 
ft£LTtt» &1<^*£, *nfnS**SI»S2201 
~2205{Cfi^T»»LTt>*C£"P**. ^Sy* #■ 

<o **«. t h es.^ a l s ^ * a Kmmmm t a 

[0 0 5 6] 4C5ft MafgB©rtSK±ii^1 o-4~ 
1 0-5/U*/USJStcME#tiT^5^©©s CtWO 

[0 0 5 7] LfttfoT, H2 2©«fc5ftSa*ffl^T 

[0 0 5 8] *t7)«&BI«IH 2 3 KaVT. H2 3& £ 
-<0*«fl^»23O1fr5ft«S-«)l2311£» Sg-tf)^ 
«b&«j2302^6ft**-fl3JB2312i*ai-r«l«[i:s 

*©jnnki»©5F*fi«i2303 2) 

*I^H2313j^ij8*ftT^Si«?'rS*. 
[0 0 5 9] CCDcfcdKLT&Jlfi (T ft*)***!? 

46, fttcjaS^cfcaaWSCfiTftUiiBLTLSaRljlfe 
[0 0 6 0] Z(D&?%mMfr5%7L%t, J.X±T«^ 

*«mis*££fc»i*Lfc 

ifc&^Lfc/gtf©*! (JKT, rs^pjij iiEt) 

(S3K9 : Shigeki NAKA, Kazuhisa SHINNO, Hiroyuki 
OKADA, Hiroshi ONNAGAWA and Kazuo MIYASHITA, "Orga 
nic Electroluminescent Devices Using a Mixed Singl 
e Layer", Japanese Journal of Applied Physics, Vo 



1. 33, No. 12B, L1772-L1774CI994)) „ 
[ 0 0 6 1 ] Sltt 9 Wis EflJUHSttTS* 4,4'- 
fcTX [N- (3-/^;U7x-/U) -N-7ir|l/-7 
5/] -tf7i-/U (J-XT, TTPDj tBf) 
Ma6ttT»*SAIq3i*s 1 : 4®«£-?ii£?3E£K: 

& CTSfe-S, TPDe*tfAlq3fr6fc**1WBi«»* 
TS'Vr nflRB) <t:C0J±$$<£?£c!:, 

[0 0 6 2] ^JfEliLT, S^*Ji©i§^ HMSfr 

<£S7c46£#*Stt3o Mllfctt+VJTWny 

[0 0 6 3] CCDC<hl±, i«9©S^J*JJKSil.'»T 
lis tllSBHIfl 5 fT*3ftT^ft^Cifl 5 JIHiW. , *A* 

rw-s t v a x *itfiE*«ST?# *«i«*«w-ft w-n 

-|»LTll!3fcir*E£!EMS*. 
tO 0 6 4] C©«Ka**i?tt+»ftttlfi«B» 

W«l*H2 4KSr. 

[0 0 6 5] H2 47B, IE7Lli5HWfe *tf«?MSi 
«*4©2fflilfr5a5Wmb^l2403(CS3^T, IE?L 
f6SW46^B *5IE7L»jia2405, 5 

tt*«2401±Ji-Bffi2402«l6WT*«^ «^2404©73 

[0 0 6 6] d(Dcfc^a* ; ??:flJfi!6LfcJi-&s ^WJ"c? 
Zo »&fW2407l4/U?K-7-tt?*»*: 
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£LT^£c-<tU:ftSo 
[0 0 6 7] £6lC, E]2 4cT)<fc5fti?§?c7)jf-& v 

C S F.98£ (ttttfKS ©t/b? * □ 5?-»{fcfi * tf 
^«ltDflM) *»a-r«Cifl«T?*S. ftj3<-»3fc 
K5*»^««#PIWKf 5 «ft * E £ * *J » ■«■(£ 

[0 0 6 8] £D\ W«#!WD*/b7*ni;-«fb®» 

lvft?2501 # 5 % 3««251 1 1 , ** ^?2502fr S ft 
5 &HE25 1 2 £ , /J\* 1^^2501 S3 <fc t;** l/»$HP25O2<0 
Pi**S'trS'&fi«2513ts fr6ft*, H2 4K«S* 

^2 1 ?^LT^fc<fc3ftfc«ffIi2113ttS£-ei\ 

[0 0 6 9] Sfc, 7MbJf^J«0!}ffft?»«^ E 

*-ntjip AT«?ifias*im*«is«©^T'«»-r * c <t 
(om%ttitv>% e t?mmfMttmttmm?m&i\ 
mttftm- zmi&vs* -rv*-yt/wwssLft 

lA, "3$ Us *»l£?TM?3P$£4x3E£jb%^ 

[0 0 7 0] EOJ;a(C, *58W©»a»}t3l5?tt, w 
MftEfcfl&ST* E <!: #ftlo/"ci&*+ 'J 7 7 ©»!ltfiB5t 

[oo7i] sfc, «£jK(o»jitt£#ii««jtn(omft 

(hetero-junction) T'££tfHCfcfU *SMI<0 
«US(iO^*>Hra^-ifr& (mixed-junction) WJ, §rL 

[0072] Lfe*5-3T*aw?^ na£> mmts 

IB*«fb-&*Jltts «?»»JS<l;yfcIE?l»lli*©S^ 
jE7L$t&fa^5ft3IE7Lffi&1I$<hs IE?L&E)Jt£ U 
t> W^^ifiJgco^^m^tlfiaMW^^ 5 ft 5 ft?!ft£at8 

«<fcyfci)IBI»aMfcffilU ftfiflOs bu!BIE7L«5& 

[0 0 7 3] ft&\ H2 4Kfi^Ts PWI£*«{bfr» 
liflDBK, IE5toaAtt*K«6*Wf* (WTs riE?L 



&AWj <tiB?) fr5ft«IBLaA1I««flALTfc 
<ja\ Sfc, Ka£*flHb£WI£0>lll(Ct tt?©ax 

[0 0 7 4] E©«£ 4 IE5LaA««*fctt«?aAtt 

* < r*fc»©*m?**fc46, B*wb£tti 

fc/cU ftfcM^fcJjaft^ttttl 
(DPili, -f V * -/t/U*fi*-fKrtHir* E t L 

[0075] jE?UKai#j«fi*tflt?iKas» 
»©m**^ tJS'&««rt k fc^ts na& 5 pta^© 

Os «?tt3itm(7>sjtu«^ tctup-r^ * a ftjijt^ 

©B*g'&««-Pt>*5/'C46. 10nmJ-X±c7)/?^$^ C t 

[0 0 7 6] Sfc, H2 6(a)K^ , r<Js-5l!:» Wmtir 
«■ 2603 IC L"»Tv IE? Lffi^»46^ 5 ft % IE?l$^I$ 
2605, »?|||«*m3^5ft*«?lft3S««2606s fccfct/ 

iE7L$i^«s<t mmm tmt titcmsmx- 

07*KW» £5K;I-^Ii:!E2607lC»U K-/<VhiL 
^feCiirSo ftfcs EEWiSS2601±l<:|«MI2602 

«at««fb^«at©WKKWT-^Tt»«fe^o 

[0 0 7 7] »ittt»2608Sjl-&a«2607tc 
«f42608tC cfc y *«PT#* C <t *, *iJ^c7)-0 i W^LSo 

tis iBdfM2607(cd * ft-^aa) * ?«t./h* ^ c 

[0078] s/cs »jta*ttwtafrSft*'^<«r 
aatts^x^/u^-^ft-r* z.tx.&%mt 

^«T-wft<s -as (»(£(ffta« t?*ot*»*^. 
[0079] m2 6(b)ic7rst^o[^ 

<%mm 26031c fc iAT, iE?LI*ai«#*^ 5 ft«iE?LM9S(R 
«2605. «?IKSStt«^Sft5«?l»SS1i«2606, fccfe 

2607SKW. *6lcS-&««2607JcWL» 7Py*V? 

afwratswiprsajfife^w^fecitr*. ft 

fi, Cc:t 5 (ltg*S2601±lC[ia2602^^T$^)b\ K 
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S2604(O35i*»tE±fEKWSa!<7)*l5fi*i:-3T , E.<fc^. 
[0 0 8 0] 7p * *v7*W260?*B^*M7fc K 

ffl^flB«2607(Et5W«*+ 'J /'©Blfte* 

*#J«ir?**. fe^LCfl!)^ 7P'y*>^W(c 
fiW*BSi*;l/*- l^?/Mt ;I^fi«E2607t;:^*n 

3 uno * o> c t m * l i\ 

[0 0 8 1] £fc, IE?L§0>Lti 

□ k-7T*«*m& 

[0 0 8 2] ftfi, IH2 6 (b)[Cfil^T(i, *6^Sf$ 
L^flHiLTs »3K*m2608t>ai»PLT^*. T*b 

f*2609#IE5L7n ■> * V^tt^^-T El 2 6 

(w (D& o fa «3t««2608*aain l T^*ia« * y *> 
HtaflWKiE?L^p y *v?*m*aHjn-rntf, 

#8j*J:<S3G-f3z:£fcftS. 
[0 0 8 3] Sfcs *SWi*H«aSBWIE?K3ifflr3 

ft • if ^ftSSmc&PJL ijtittSKlfc^TJR^flCiWM** 
^ £ ^ 5 #S KBMMB&R^SF^ffii ft «. 
[0 0 8 4] ftfi, =MW>ifflaS?tt* Sfi»*fl«- 

"6, H2 6(b)*fl3^TBMirr3£\ «Jfc«&2608£ L 

ttS2609^Bf fcSRbPT* Zttfm& U\ 
[0 0 8 5] ttT?tt*5(C, H2 6^LfcJ:5ftR 

fcilS'**. *©*?*jfi*H 2 7 ic^f. 
[0 0 8 6] H 2 7 IE?Ufi3Stt»fi<fct;il 
?ttjM*m*^tf*«flS^»12703l«:fi^T, 
*tt«P5 ^SIEfLli^M2705, ^fwisWfr 5ft 3 
* : FMjlS«tt2706, S3 <fc lEJLMSIttWi «?»3S*m 
<fcj(^£©«^fcT&^Sn7VS^JSB707*»ttT33 
Us *6KS^««2707lEtt % »3t*MT3S3E**R27 
08£-;sJjpTS C <h fc J: y«3ttfW*»*LT*» a C C 
Ttt»S2701±[EBHE702*RW-T**tf, Pi«2704<D 

[0 0 8 7] ftfc\ ;l^f$[cfittSIE7l$^*;ffi£« 

7"T/Wi, 812 8 0* 3 (Eft*. 
[0 0 8 8] c©J;9ft*?*^fi8Lfe«*» MMT? 



iim?isaJSMWtt?^s w-i* y mm? s c <t 

z£tFtt*. Hit* B&ftW2707tt— SflDth&x : y<h 

[0 0 8 9] CET*MfftE£fcfc, S£1B«2707fciJ^ 

t\ y z^s^^-rtc^y lt l 

LTV*©?**. 

[0 0 9 0] LfetfoT*aW?fcfc» M«£s «S<ts 
Mfl BRlSfi «fc tfsulBPi^© Pi fcfStf S nfcWWb^ttl 
frSft*W«5^*?*3fc»#i®lfc;B^7\ fift 
EE *Kfc£ttl li v iEflJBja&ttfttP 5 ft % iETLfti&EUS 

•3. M!BiE7L^Mai:BuiB«?lm^IisE<i:(DPitc, bu 
!3iE?Lli^WSfi * t>~l5IB«?lfiJliOT^-^cDSiJ-& ic 
T^t.iI-&pMAWfi!6*nTfiys ftfi*^, |ufB;I-& 

[0091] ftfis %m#mts iE?u«ai*#wfi«fctf« 

467'SSo 

[0 0 9 2] $7cv B2 7 iCfil^Ts l»Si:WiaHt&*b 
■ i©IH»c. iE?L©SiAtteB46**m (JXT. rjEJL 
SA**»J ilB-T) ^5ftSiE7LaA1ia*»AUTt> 

[0 0 9 3] COm-Sl, IE?LaA««Sfe(4«?ftA** 

«S3^5#«fb^«Bi'N©*+ , y7aA»fi*/iN 

■p#*SMlfl«as*. fc7cLv fticat^fcct:^ft^«l 
©flSlUftjBlJ'**^^ 5v ■ *StAtd»tWtfb-&«l <t 

[0 0 9 4] il^I^tcfi^T^ ^cDS-^iblc 

-5-ttKftft»ftSH«!f» KK**H:ft*) ° Steffi 

(02 9(a)) 6\ -ffifESSSPLTfeJ:^ (H2 9 
(b)) o ftfev H2 9T14. H2 7©19^*3lfflLT^ 

So 

[0 0 9 5] H3 0(a)Kn*rJ:5(c,.*«ft 

-&W12703lcfe^Tv IE7Llfi^W*4fr5ftSiE7L»I 
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JS2705, «?«iaS#m^53S:S* ; ?«3SfH«2706, 
tbSGDn* ftfcg&«tt2707S«tt, * 6 (Eg£«82707 

icwl, ?p •> *y?tm27V)*m\T&m : &*>*mi 

[C^tsZtttZo &fcs C C7»li»*52701_h(E|»ffi27 
02SRtJ-T**^ |»B2704fl!)**Sfi±lcKWaa8<O 

[0 0 9 6] c (0^-^(07 a y * > VUn t lis 
EbiBx;lWI/*-l^/btf££M707fca$ft3tt»<O 

•> + V^ttS2709^;i-&^2707lC^p-r« <fcs H 
^a2707lCfiWS*t 'J7 7 ©B*S^*tflRl±Lx 

«. ftfcU 7P7+>W»i, jEft&^UiVF© 

[0 0 9 7] Sfc, H0M0*fu 
-TftfeSIEiLfc^P •> * ^5*fflffl 5a 
TS5o UfcfcV? 3 0(b) iC^Tsfc^lCs ^cTO 

[0098] #eic, c©«fcasjiH s «jftKaaiP'r*» 
«*mi lt *=mgwttmzmmt % z. t k. * y , 

ft^»jS<0^Bijg?K:lfc^T**^7£i&, 7p->* 
[0099] <h C 5 T\ W± WVc «fc 5 ftlE? LlS^tt 

SfflJttflDWiWi* 1 0/\°— feV hW±9 OA°~b> 

[0 10 0] JE?U(iS**ftfi<I:tf«?!fiSS«»fi % 
SS:*ffl'&1i«tt«JK«a» ■Tftt)-B*+ , ;7 , ©llil6^ 

lis 10nmW:©JP*#*SE<ttf2*Ll,\> *ft» 

- 5««©ffiSt^»t> ^tfx^i, 1 0On 

[oioi] w±<o<taft»w**Sfir«ci:ii:<fcy. 



^T*»«Mi*fM»-f s c <t K<fc y N 8ei5<fe y 

[0 10 2] 

JBKKO^TiG^S. W«ftiS?lis B3fc*«l 

y tar fcttiojs: < <t fc»s$fctt»«©-*tf aw? 
Sftim-tfk **»©^ttTttv »*§±i;:s§0£&pi*s 

KlBglis «S^6)t*Biymf*a5^s gffi<fcl»Jfr 

[0 10 3] iE7lJI»3aSttsg-&JB «-JBJ« U 7fc^«« 

lis H8502£:flT3M6501±lCs IE7LiiliM'l4;I'&150 
3, 5£ftJ1504s «?fiii3M1505, tta506«8tJ|L;fcW& 
&fcs 5§ftJ1504£rtiAi±-fs iE7L»^ttS 
£15034^ Ll±WF!fi2&!505l<:8Jfc*Sfe-e5 c £ t> 
rUB?**. IE?L«i^14;i-&l503(it, lEfl&AWfc 
* tfiEJ L$t£*^WPW;l^£ ftTB&i ftT ^* o 
[0 10 4] ftts, IE?LfS5^ttS-&1503^ 

*fflBiWe«#ftTfT , b«fcf. iE?LaA*m 
t LTBWkT'/US ^L,(7)cfe dftttlittfl«R^ #m*ffl 
IE?LaAW*4©;i)S^IB(4A l ^7-S5 (HS 

[0 10 5] *?«aS14S'&l*^Lfc^*» 

lis Hffi602^^r5Sffi60l±l;:, iE?LS5iM1603, 51 
^1604, «?MiHtt)B«1605s RM606«gUIL^« 
Ji^^Lfco 58^1604^JfA#T\ «?$m5Htt 

S-&J1605ft^ L(*iE?LlMJII1603lc5S3t^JI=b^^ C <t 

[0 10 6] 4fc s «?(ftaS14S-&l605tt» 03(CS 

[0 10 7] *Ks /U*-7-tt;I-&l^figLfcW 

7T14s ltS702*Wr«*«701±KN IE?LaAJI70 
3, /K*°-5-tt;g-&1704, «?;±A1705, KS706 
««■ LfcKBMBSLfc. /U.?K-7-ttS^1704 

lis iE7L«5^«Sfc cfc tf«?«ias*m<opi** t S'&* ti 

[0 10 8] &S3s /W*-7-'tt)I'&1704lis 04 

K^Lfc j: ics mmmrnt mH-mmmtfrz* 
z, mmmzmm* n r ^ r t, ct t\ 
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[0 10 9] H2 4li-jjVr<t:5K:, iiVS««2407 

g£fft«2407 <!: v lEfLftiSfif $2405*5 <fc tfWFI&a&ffl« 

2406££, agB«Kj8£Lt«&<u\, c©*!^ 2mm 

4>fc£tt (iE7LBi&*;Mfc<fct>W$t&*«) T\ IE71 
El 2 4 Tfcfcjj* LTloSl/»ff, M«2402£iE7lJffi£1Itt24 

05 <t ©ra [cie? lsaji mmmtvpwammAM 

£ <D?3 [c «?sai A LTfc «fc l.\ 
[0 110] C<0<fc-5SJ|S?i|jft«JfcJWSCiK<l:-3 

[0 111] IMISIl4>tKftl2l*« H3 1 IciRT. HI 3 

«3iio*iaMu tom&mmimvmmmzwLi-tT 
aw®. mM&m* ifim «?a-A«*k 

[0 112] E<D<fc3&iR*£***«ilft»eiteSi/> 

t*tv5 0 fcTcLPWIli* Cfl5KSfl3110rt-m^LT 
3110rt7»3RJ»rhfcf«fco\ ftftlc* «jh£l«:Ti*±*ff 

[0 113] c©J:aft*>V^ , /l/f : + V/^-*SC<Ofl*l 

El 3 Kb) (XffiM3llO0!)Br9l8l) fcffl^TKETS. 
El 3 1 (b)T'lix 0SffilgfkcOfc46 v --OCDmMM 
afb-&«^;Sa3118fccfcO : *aft-&«S»3119) « 

*j-r«jiaat3iio£ffli,\ mi\Mmtffl3mts*xfm : ? 

To 

[0 114] $-f» MSffi3110rt(C, H83102£W?3 
*R3101£«AU H2&&311 KCTHSfa 

S. (1 0-4/U*/UWTfi«ffSL^) Lfcfts 8Sa311 



2*mmu jE?uftss*m3ii6*3ii«*-&s nif£©«» 

U-h C*tt:[A/s]) KiSLTfr6->+'y*-a3114 
*BBWx aUHSBBtS-rs. -> + y*-b3l15* 

HtfcS** BWb3113«6»jWRL.Tfi<. 
[0 115] 5/+y*-a3114*|flV»fc**, 
5/ V V * -b31 1 5£ H #3 Z. <t IC «fe o T v «?IS^»S3 
117«a»L (H3l(b)?^l>7fcttl6) s mRMOtM 

m^yMucm^wmi^jmr^ cosmic* 

t>, iE?U(ia^3103tS'&««3104ia)IHltttx 

[0 116] *6fc«?*S!15«£mr*fc4& % 
y*-b3115*ll»fe**->+y*-"a3114*HBi:» »« 

a3ii2©»*&»7"r a.' c©«ftK«fcy» msmmw 

[0 1 17] El 2 6(a)^L7-cffi^1li«2607 

[0118] caj^ics^^fcK-;??**^ 

[0 119] H3 2(a)tts ^«gB0±S07^S 
A\ «!»SiLT--3©JlSfl|3210*K{lU ^OM^ 

^LT, JE7L)±A«4, jE?U«a£**3pk « 

[0 12 0] E©J:9ft*»£*£?*£««llteJ3^ 
«AU »«fi«IT0©«fc-5ft»fb»7**»^, Msas 

apTptft»a*fi9 (afix 032 (a)?«ia^LT 

«?*»*r**Tfl!>a«.(*» Kffi*3210rtKiB^Tai 
fc£llHU& C©Kfi!fll3210rt?mjaLT 

32iortT?«»-rntf«j:i\ sfiic, s±sf.:Ti*±*ff 

[0121] z.<o&tt s sy<?i\/¥*y)\-lTg,oMm 

El 3 2(b) (K^*3210cDISi®EI) *ffl^TKWT*. 
H3 2(b)?li, «t»1B*fteiJiLT. =-3©H»« 

(*Wb-&«*?Sa3216, *«Ht&«3R»iSb3217iJj: 
tfWm-&«*t?Sc3218) SJta*3210*ffl 
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l\ IEfL$SJMWS3221, «?«iai««3222fej;tf»3e« 
»3223*dtJ*«fb^1M«fl5rtr*»l*5«". 

[0 12 2] *-f N Ka*3210rtlCs ■S320B**rS 
Sfi320l£»AU H£^321HETHS-r5 GSMHSfc 
liiltts o Xffitt3210A£tt 

J£ (1 Lfc^s 88a321 

2*JP»Ls JE?U«Stt«'3221«B8*-&, Rfr£©a» 
U-h : [nm/s]) fc»UT#S5>*'y*-a3214 
ft»*llttr«. C©^ * + y*-b3215* 
HUfcSS, «Bb3213t,j&ll|ftLTe<. 

[0 12 3] «>+'>*-a3214*||^yfc*S, 
+ -b3215£MW , 3 E <h £<fc o T, «?ifii&fcf*43 
222^ft^« U IE?L«5M?I«32O30fi[C;I^M32O4 

C ©&#t^904J&8©Rs «£D5£ft;ftf43223^5£ * 
T'jiJlP L Tfc < (■ 3 2 (b) L fcttti) = 
[0 12 4] *SlC«?Hii«tt*^fi8r*n:46» «> + 
•y*-b3215*IPBttfc*S->+v*-a3214*Hi;, 88* 
a3212©»P»*»7 , r*. CflDtSM^K<fc»J, ££*!«320 

[0 12 5] EflMESfciSffltfttfs RH*flB*T3fc 

*. «9a.fcf» s^m«3204jE7py*>^«*i'*saip , r 
sw&iis a 3 2 (w (e*©7p * *y?timzmm 

[0 12 6] IE?LaA1SS$fclim?£\««* 

fl&srsJ§£'p , &, s-aA*moD3isitjB*iRi-©jiafi 

3210rtlERl-rntf«fct\ 2(b)K6L>T» 
»®202<!:iE?Uft^«3203i:<OlBlKiE?LaA««*ai 
»(ETKW*«^tt» »S3202±KiE?LaA«»*JS# 

Lfci, -<v^-/^i/*fi3^^«:-r<'iE?Li*ai*m322i 

[0 12 7] ft£, W±?ifi^fc£^«iai»B43E 
3 C <!: t» * © c = ?Sftt43E© JBJ58# 

» («JWi*IMfil!l?[E<feoT : E-'5'- , r*) 
[0 12 8] 01 1714, 0 2 47^Lfci|H«£#J 



i*w*H2 4-?jB^fci3*£3iffl , r*. s*\ riffle 

1110rtfc % Mffi1102:£*rr£SK110l£lftAU H££ 

nnKTiier* («««FiEiia«> 

S) o 

[0129] *t» iE?u«ae**(BH 1 1 6«-«« u feK**ae 

a1112£SPf&U -»y*-a1114*MW«CilcJ:y» 
IE?lit& W1 1 1 6 5 ft 5 IE?Lf!&HisE2405£figli-f 
3. «?«aS*j«l117*RlLfcimSbl113 
fclWlEMRl ! TJ3<jft ->Vy*-b1115ttHi;T6 

<c 

[0130] mjmffl&2405&ffi£<Dm»KmLtc& 

^-b1115^-<?tCF^T^<<, CWBffiDlJBIBSfiKJ; 
Us S'&««2407©»aEftE*^MS-rS. *©B8HiSlS 
tts $/+y*-a1114ff££KHi;3ISfcs i&&««240 

7A^©siJ¥tcis-rsd;3ic, ^o. «?msi«*nii 

lis -> + '> * -b1 1 1 5 £M tffc * S «?|«fl««2406* 
«*UT» H2 403J|E ; f«Jfi(C*3^T»a43E*^L 

[0 1 3 1] ftfc, C©*attH2.4W>W>*?«fifiK 

«tt#**K-^r5«fe5ft*&tts 01 KOSMISB** 

m*<D*s * v * -fcBBWfttf «fcl\ 
[0 13 2] fc/cLs aW^ES^ti^Stt* C© 

[0 13 3] tC57, ±r3zE^fc<fc-5&^<OA^CD* 

[0134] ms^mm^mt. »«802*^r* 

■«801±IE, IE? L>±A **W81 1 23 «fe tFiE?L«BSS**«S1 2 
^ 5 ft SIE?L$85)S'ttS^1803, IE?LWa6*«*812fi «t 

IShS tt»81 336^ 5 ft 5/ K -tt)I-&1804 s V 
?Si^«*481 3J5 «t tfH? aA*«481 46^ 5 ftS tt?$t& 
'tt;I-B-1805, ^-LTI^S806^ffilL/cfeCDTSS, 
[0 13 5] ftfc, *JHI©JKiKfi^Ttt» 
7-ttS^J1804rt»(c:» «31£*W815*^» K-y Lfc 

©j: ? fta«fijE=&^fi8 l tcm^o, w&nsrty k 

[0 13 6] ^fliSiaoT^ 8»ft6tfiE?LaA 
1 • IE7L8}2S1 • • «?aAl«b^9e31« 

& (01 9(a)) fi\ EIMB (01 9(b)) 



(15) 
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tlcfcZo Lfrt, El 9 (bMof^ft£<!:fcy, &?I 
^■rtliftESfrfti^/l/^-WSLfrft^ *fc, # 

£3o 

[0 13 7] Mz, ±lB© < fcaic : &;i^l^li^'&to^ 

its t&atcmnztssvwQ&ttmTW&tt 

%o TftfoSs SS901 % 1^^902. IE7Lfft££lf 903> * 
1904, ^P»*V^J1905s tt?SoJS*906, ^LT« 

S907?»«. 7'p •> 7'19051*7p •> 

S&y, IE?L£7'P'y7LT%ftl904[c£W-3*i'y 

[0 13 8] H9«3!)l|5?*5ft(C»U EL^Al^S? 

Tv ffiii©»tt*6{EiiiipuT-usa. *c?;*»i!3 

[0 13 9] Tftfr"^ H9lEfi^Ts IEfL$i^ffi903 
^iE?L>3>AW4<i:IE?L^W4<!:A^^§IE?L»Hltt;I 

^/^oe^m? $fi£*«4<t B?>±A tt*4<t 6 ft 3 

mm&m^mttz^ ft^®^?**. =*jss3£*j 

Wis «3tJi®** HtfHtfSSTSaKHc K-7Tn 
[0 14 0] ftfc\ H9Kfe'^T(i» 7'P-y+V^190 
7Pu/*>yi4;i£«£ffMLT i {b<^) . fc/cU # 

r^WIMi ft 3 & r> fc* ;i)t^ia^ffM-r 3 
[0 14 1] fi(±*ASA, i 

*m-\ oic^fo TftfcSs naioo2*wr*ssiooi 

±lc s JEaaA*mi011iJ-<fctfiE?lJM2S*mi0l2^6* 

§ iESjftafttsi^i 1 oo3, mjmmtm oi 233 * tf * * 

h WS1013frS&3/Utf-7-tt)I-&l1004, *x h 
*mi 01 3fi «fc ^ p •> * V 01 4tf6S«^ny* 
V^M4S^Ji1005, 7*P'**>?*tt*1014 (CCDif^s 
WFKaSHttfc JltteT l^S) £ <fc tfttF&AttJBlOl 5fr 

6ft*«?maitt5i^Hioo6, *LT«aioo7*a»L 



[0 14 2] ft5b\ **»0)^lttt=B«SS3t*??* 
3fc46s =*®6JS*mi016*i» K-7*Lfc»31fi«« 
1008tf»WTSS. ^^1008^ Ell 0T*5**ftT 
^5<fc 3 K*X h **H101 3©»8#SS^««fc«il , r * 

v>mm*mi o cw icss*. 

[0 14 3] <fc?7\ f£*ft5tfIE?L&A 

1 • IE?l!K2£A • • 7p ■> *>77I 
«*fe3) •«?aA«i^5El«3fi (H2 0(a)) 
A\ QJItti (H 2 0(b)) fciRSSEifcftS. Lfr 
fes H2 0(b)K5t*ft«i6y» #ffl^*rtttft7£S 
frftx*/l/#-»fiLfr&<» $f« #£^llWliIE?L 
MaftMl012« *Xh««1013 s &&Xi1uv*y9tt 
»ioi4 (MW^ftJKfctv*) fc,J:?T»W«fc 

[0 14 4] ftftiCs IEfU±Am m?LWm * 

^■«5Sf***sk m?-;±Am ^p^vm 
««©*/a*mft £tc wTKai^r 

[0 14 5] lESLaAttRd: LTfcts t«ft?$ft 
tf<K;U7 -f U vsw>{b£tt#£Sb?* y » 7 * p 'yl 7 - 
y (i§»;H2Pc) , «7^p->t 7 -v (»Sft;cuPc) ft 

fe*w*t>*y, tf'jx^i'yxibfry® (»s»;pss) 

PEDOT) ^ *;U7 7 xi;y (lg^;PAni) » jKUt-Vb 
*;UAy-/U (PSfiTwPVK) ft^WSn^o Sfc, 

fflk Kfk7 7 /US-7A (7 7 ;U5« (Qjffi9Rft£tf« 

3o 

[0 14 6] ttLWmmtLTm*>£<m^5ftT^ 

^coiiv 3?sfls7 7 sv» crftfo-Bs <*>-v>m-mm 

t^5W^LT> JtKa^fcTPD©ft6v ^-©Bl»it1?» 
34, 4'-fX [N — (1-t7f;W -N-7i- 
;U— 7 7 S /] -tf7xX/U (SSft; a — NPD) ^ % 4, 
4', 4"-MJX (N, N— 77xx/U-7S/) - 
f.'J7iX/U7 7 5> (P§ft ; TDATA) , 4, 4', 4" - 
h'/X [N- (3-p<^/U7i-;U) -N-7I-/I/- 
75/] -hU7i-/U7 = > (IS* ; MTDATA) ft^CD 

[0147] «?mas*m<t LTtt. ^s^6^<ffl 

(AStts 5tlC5E^ftAlq 3 Wfl6> h'JX (4-/?/l/-8 
-+/U/7h) 7;U£x7^ (BSffp: Al(mq 3 )) s 

x (i o-tKp+-/^>v [w -*/y^-h) ^y 



(16) 
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(«ft:Be(Bq)2) ft£<0*/ 'J 

(2-/fil/-8-t/iJ//7H - (4- 
7i=/l/7i/7h) -y/l/S-^A (l&fti.-BAIq) § 

£#s*. trx [2- (2-t Kn*->7i- 

/W -^W«!/7H Sffi (»&ft;Zn(B0X)2) s 

tfx [2- (2-kKn+->7iz/W -«.yy=f-TV 
7M SIB (B&ffc;Zn(BTZ) 2 ) ft£©:*-*tfl7-/l/*» 

S&Hg«Wct>» 2- (4 -£71 -U/W -5- 

(4-tert-^;l/7i-;U) -1,3, 4-**tfS> 
T9-)b Ofeftw PBD) N 1, 3 -ex [5- (p-tert 
-7f/l/7iZ/W -1,3, 4 -^-^-y-^'T 7 /U- 
2—f/l/] r^y^y (ftft ; OXD-7) ft^W+^T 7 
^-/UBISWfc 5- (4-t°7iz l J;l/) -3- (4- 
tert- 7^/1/7 1 -/I/) -4-37I-/1/-1, 2, 4- 

(teft ; taz) s 5- (4-t7i-'J 

/U) -3- ( 4 -tert -7^/1/7 -4- (4- 
lf/|/7ir/|/) -1, 2, 4-h;7 7 ^-/u 
p-EtTAZ) iS.ZQVVTv'-lVmfa M'V7it>h 
P'JV (BWlBPhen) • /W + iT'n-f V (IS^;BC 

pj tm) ft^flD^i^-vKpyvBSWfltffSTnas 

[0 1 4 8] t?;iAWIi:L-T^ ±?iB'*fcWFli 

</H/>Sft*. S/cs 'J7 c 7/w 7 -fe7 t /U7 7 -fc: 
(Bgfa; Li(acac)) ^8-*y';/7>-'Jf9'i* (« 

fa;Liq) i&^/ibS'Jtimtfa?^^ 
[0 14 9] T'P'^VyttfiiLT^ ±7a^feBA 

Iq, OXD-7, TAZs p-EtTAZ, BPhen, BCPft£')b\ EfliEx 

[0 15 0] (K-/fVh£LTE^5«6>©t> 
tLTtt, ^[ciiE^fcAlqBs Al(mq)3s Be(Bq) 2 , 
BAIq, Zn(B0X) 2 s Zn(BTZ) 2 ft i?©£B8H*©flk 

=MB83fcS»£ LTlis hUX (2 -7i 
-/l/tfU-7» <U-77A Oftft; lr(ppy)3) > 2, 
3, 7, 8, 12, 13, 17, 18-t7$lf/l/- 
2 1H, 2 3H-*°/l/7-<U>-6£ (SS#P ; PtOEP) 

[0 15 1] «±TSB^fe«fc3S:«««tWr««» 
[0 1 5 2] 

-ntkM [*»«yi] 

16 S ^ T H 5 L fc «fc 3 ft s IE?lMi&tt;I£l £il 



[0 15 3] STx #7Xgfi501±(c^>-77A§» 
{b*&i UXT> ruoj £ET) fex/fy^yv^cfco 
TlOOnmgSlSltU 1*9502 tt So *£> ZE?L;±AW 
|*?**CuPetiE?lJll»tt»7**a-HPD*1 : 1© 

£« u- k jfeftiBfr s z. t ic «t y , JESJMSittS^ 

■ 503*^^*. KJ*li50nm<frSo 
[0 15 4] *6£»ifcJi504£LT\ Alq 3 fC/l/7V> 
*5wtHK-rLfcl*10nn««-rS. H?fl& 
1505£LTAIq3*40nnk Pgffi506£ LTAI :Li-&£ (LI 
tt»ifc7?0. 5wtW £150nmgSjSBtT* C £ tc<fc U , 

So 

[0 15 5] MUM 2] **SHI?& src©*J6© 
»«Kfi^TH6T^LftJ:5ft, W?Mi£14i&&fl * 

[0 15 6] s*\ tf^xgffieo^ciTOSrXM 0 -;/* 1 ; 

V?fc<fc9T100nmg»SfltU Pl«602<i:f 5„ 
jE?L$t&«f4"c?&£ a -NPD^50nmfi!6S?-rS E £ £ 

y s jETLnaiieosi&jBiars. 

[0 15 7] *51C, ^ftl604£LT^ l JU>£l0nni 
M L fc*£ s i^WT* * BPhen t WFSAtt 
»T**Alq3*1 : 1 <DWM l>- h J±T^#T 5 E <h 
iCfcy, «?«BittS#fl605*Jgri!-r«. «m*40nn 
iT5„ g^lC «S606iLTAl:Li-&* (Litt««J:b 
T?0.5wt«) *150nmejSfi8fflrr*Ci:K«J:ys UV 

[0158] mmm 3 ] *n»j-r?ti , m 2 4 -em l 

ttm&mtt&V-C. RI«2402i^«l^«BS2403 
<h © Iffl fciE T L-;±A 5 ft SIE?L-;±A?I^^}f A L fc 

[0 15 9] $r» ITO^X/f-y^y V^lCfc^TIOOm 
Sfi^MU M2402*«*Lfe*7X«S2401*ffl« 
C©BHE402**r*^5XaS2«)1*» H3 1 
fE£^T3iLfe<fc3ftK^»rtlci»A-r«. *H»J7 

i4«<icifts^/i) *mMtz>tc&>. 4-o(Dmmmft& 

SiftSo 

[0 16 0] E?L^«»?**CuPc*20irt(» 
20nmlcJtLTCuPcc7)^S^?L?)<t|WlBt(C N < 
V*-/^U*efl»-f JEJLMSf****!?** a — NPDcT) 

ftfifrft^afttt* ^tcat^fc^atCs ?F«i©^m 

[0 16 1] a-MPD©*fr6ft*iE?UtaSfWi2405*3 
OrtBiSUfcfe a-NPD0^*U- h(40.3nm/sti:iaS 
Lfc^S, ««jaf*m-Z?a5SAI q3<OJS*t.0. 3nm/slc 
TW6r«, Tftto"5s a-NPDi: Alq3©U-hJ±W 

1 : iift**5ftffl*«*2407*» jawK'TiBrtr 

^CilCfti-o 



(17) 
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[0 16 2] ;I-&^H2407^30nmlCjtL/c^' a —NPD 
V>l5\m**m U Alq3<0*3l*«l*«»LttW--*C 
<f?s «fliaaMl2406t««rS. W*tt40nm<fr 
So »«fc x llS<tLTAl:Li^££150nni;gJfi£&rs 

*#So 

[0163] Dftttfl 4 ] **tt0fl?l& 829(a) ~U 
7nLtcGn%mWC3S^T\ HMf2702&*flHfc$«i 
2703ifl!)IH(EiE?LaA«f*^5ft«iES.aA1S«*#A 

[0 1 64] £?\ ITO*yU*y$ry>«c«fc-3T100ni 

rs 0 c©»S2702*^'r*^7xa;fi27oi*s 032 

tes s«g©*»* (4«isiiwwb^T 5 sy, las 
&s&ji) zmmtztcib, 5-o<Dmmmtfi& 

[0 16 5] IE?l>±A*#*T£SCuPc£20nms&S 

*fi^a^s*ttx stica^fcfcaiE, *«»ii<w&8 

[0 16 6] d-MPDO*^Sft*iE?LliaSfBi2705*3 
0nmJ&8Lfc«L a-NPDflOSWl/- htt0.3nm/sKHg 
Lfc$$* «^a^T*S3Alq3©f»*0.3iw/sfc 
THttT** ?ftfc5» a-NPD<t Alq 3 CD hit^tf 
1 : 1 3 fc££««2707*s &mmicTBmt 

%z£iz%.% 0 mmc S3fcs*?*s4- (-» tv 

**L/» -2-/*/U-6- (p-SW/l/T'S/X 
*'J/W -4H-t!7> (ttffi;DCM) »3ttW«270 
8iLT;^PLTi3<o ■■it^tcLT, Al 

q 3 : DCM= 5 0: 1 tfeZko \mm U- h £»T 

So 

[0 16 7] a£fM^7#30m'[38LfcflL a -NPD 
33«fctfDCMfcBI&«*»7U Alq3<0*9l*tt*li*ILtt 
WCt7, «?MaS«a2706*^fi8-rS. JP*li40nm 
<fTSc •at, MfflSiLTAl:LI-&**150ninejSJS« 

WiSo 

[0168] mmm 5 ] tttmnits m 2 9 (w ? 

iSLfcWflB&ifc*?** UttttK^rSo 

[0 16 9] Sf\ ITO£X/W£U oTIOOnm 
SSmBt U BW2702«»ri8Lfetf 7^»S27bl £E* 
rSo C©»a2702*Wr«^7XSfi2701*x E13 2 
fce^TSUft* 5&K£*f F<3«ArSo MM? 
tt, 4 aSKDfcW ( 3 fflS(i*tt{b£tt-?S Us 1 Si! 

fcaMTSfctts 4-P(0liWit> 

[0 17 0] iEm&m-C&Za-W0<D3tii> 



Sft*IE^^82705*40nBfl5/*Lfc1k a -NPD© 
U4Q.3nin/sfcHj£Lfc$$x «?Ha&HffP 
*«Alq3fl!>«* , fc0.3iWsKTIB&-r*. a 
— NPDi Alq3©l'-Hfc*#1 : 1t***5*afi« 
«2707*» #!£*[CTffMrSC<fC&S„ 

[0 17 1] S^M2707li30nmffM-ri.3b\ C©^, 
S^I±sE2707lCfcW^*racD10nm (0$U S >I^M30 
nm03^s 10ra»~20nm©IHI) B#feJ|5?**4- 

(>>>7Vp<?U» -2-/*/U-6- (p-'»f 
yUT'S/X^'J/U) -4H-tf^V (J-XT, TDCMj <t 
Ef) %ttfa*42708£LT^1wtMfiJt©^?K- 

[0 17 2] S-&$I^30nmlcaLfd», a-NPD©7J 
fct*»*»7U Alq3©*3l*«*»»U*tfSC<!: 
7\ «?WSfl»a2706*^-r«. m*lt40mtTZ>o 

DCMKS3lE-r«*e*3t©^«583tJI6?*f» 

So 

[0 17 3] [*flfcffl|6] **Jfe«9?tts SIB©*«© 
nWKfi^TH 2 6 (a) T^LfcJ: o &2l££tt«3ffi 

T5 0 tt&, aS4E«^Ar«^tt« 01 iT^Lfc 

si, e?«Ws «7B»^«4, s <ttf 3 

[0 17 4] $*\ jj7ZttK2601±fclTO*X/tv* 
U V?K«fc9T100nmgSj«fltU MS2602.fr*. # 

IE?Llft5SS*mi*»« a -NPD*40nnU«§tr 3 C £ 
«fcy» E?Ufi£ffiiSS2605£flM-r3o 

[0 17 5] *5tc, SSWroSHfttOJKffilEfi^TRWL 

fc*SK, mmmxm (q-npd) <D^»;gcD->^'y 

7-^iAlq3^fflO^*) OtRHaKO^ + y.^-fttt^KIIW- 
Tl N < C<tlCj;t) N a-NPD<!;Alq3<tfr5&*;iJ!£JiS 
^^r*;i-&pIisE2607^20nniJ5gSir*o 
a2607©ff*20nmfl!)*IHIK(fil-r«10nai<O««K» »3fc 
*m2608i LT;U^U V*»5w«gS©#J'&? K-^f 

So 

[0 17 6] 9$fRKtf20ni(caL^^, «?IKSS» 
» (Alq 3 ) 0fc#«©->+v$^0*£B8ttfc*«BT\ 

a i q3?*ja* n* n?fi^ia2606^jfMr So 

ic N IHi2604<t LTA I : L i (L i ttB«Jt?0. 5wt» 
*150n»SSfi8ifr*C(!:^<feyx 

[0177] » WJ 7 ] **SWW?tt> 026(b) 

^l/cw«^*?^s3^t, iiti2602 t^mtsviim 

2603i©P^(CiE?L)±A«*46 s 5^SIE?L>±A^^#A 
Ls «*12604 tGWbStoM 2603 i © PI (C >± A tt« 

wic^rso 



(18) 
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[0 17 8] $1\ IT0**/{y$M;v?fc«fc-3T100«i 
?%o C0Dl^fii2602S:^rS/f^XS*62601^s 03 1 

[0 17 9] S?\ IE?LaA**ftT**CuPc*20nniKI« 
tZ&s 20nnifC»LTCuPc(O«»«:»A*tRIRK, -< 

v.* -/ w*a5# -tie* iESjuasiWW?* *tpd<oss# 

£0.2nm/scD^*U- h?BIS&rS. -rv*-/tj|/*j3 

[0 18 0] TPD<9^fr5ft3IE?Lft£^2605£30nm 
fl5/SLfc«s TPD©JI»U- htt0.2nm/sKH£Lfe* 
Ss m?3§£Wfrea53BeBq2<D^*tA 8nm/slcTBBJI& 
Tftto'Ss TPDiBeBq2©U-hJ±$A ,! 1 : 4£ft 

* * a aa^w«2607*, xmMKTmmtz c * 

[0 18 1] S£fll82607tt30niiifl&»T3tf, CWB# S 
»-&««2607^fiW*(t>IHI<O10nm ("3$y % g£«830 
nm(D9"5s 10nm~20nmCD(H) lis Sifcfi^T&^/l/T'U 

<o Sfc, S^fi&26O7fc£tt3jW£0)1Onm (o£ys 
S-&fiS!30nm03?-6s 20nm~30nm(DFal) lis ^P->*> 
^W42609<hLT. BCP£K-7*LTfc<. BCP K-^«f 
<0#*m©JI»U- htfcttx TPD : BeBq 2 : BCP= 1 : 
4 : 3tt%o 

[0 1 8 2] S^I^2607^30nm(C»Lfc^ TPD£<fc 
tfBCP©2rtt3IS»*»7U Be8q2«)*3l*«l*3!!l«U«l 
*?lfijSS««2606*^r*. J¥£ti40nm 

/USfi^rK, im*«7$5Li (acac)4>&tt£M 
»LT2nmSJHS»r*. -O^-MVl^fcfrft^Slia 

[0 18 3] BftlC* Hffi<hLT7 7 /U = -'7A^150nm 

[0184] «»J 8 ] HI 3 0 (b) 7? 

[0 18 5] ITOiZ/^y^yV^CfcoTIOOni 
ajgJftHtU M2702*»*Lfc^^«K701*ffl« 
T^o CflDBS2702tWr*3ff5XaHE701*, E13 2 

a* s as©**** (4fflstt*«fb&*?*y» im 
linsi^s^s) *iwr*fei6, 5-3©a»atf«» 

g<hft3o 

[0 1 8 6] **\ IE?Llfi^f4T^^MTDATACD^5 
ft 3IE?lifi&1IiSs2705£40nmffM Ufcft, MTDATA0^« 



BDflMMKiO. WsKTWttf*. Tft*)-Ss MTDATAi 
PBDflDifcaWl : 1 ta«<fc3frS#««2707*, 

[0 1 8 7] jl-&fi^2707l±30nmfl5mr5*\ COB$s 
S-&^lJt2707tC33W5+Wl0D10nm (OS'A ;g"&H$30 
na©?^ 10nm~20nm©IH) It. iJtfeJR^SS^'J U 
V*»3fc^2708£LTaMlQ-rStfs ^©S'J£«. MTDA 
TA:PBD:^';u> = 4 : 1 6 : 1 £%%>&o\,cm*l> 
-httm'MTZo Sfc» S^««2707fCi5WS«ft©10 
nm ("3*y N S^Ii^OnmCD?-^ 20nm~30nmCOFS) 
Its ^n'y+V^««2709(tLTBCPSSB»nr«jB«s *■ 
ODU- hifc$l*s MTDATA : PBD : BCP= 1 : 4 : 5 tt 

[0 18 8] mSmnmOnmlcMLtcm. MTDATAfccfctf 
BCP©#ttS&**»7 U PBD0)*3I#«I#SS«U«W« 
C«k?s *?!ft2e««2706tflg/8-f*. JP*tt40nmi-r 
5c ro^tCs HfiliUTAl:Li-&^150nmgJg^-r5 

[0 18 9] RM1J9] **»«9?lis «E©*it© 
Jg»cfi^TH8T^LfcJ:5fts IE?LI®jS'tt;i-&l • 

fflLftJIE^SIlftWKfl^r*. ftfcs 

BttlB (PS 8*©^7810) ^mi-«fc46s gfifeftl 

3^nm. iii KcTSLfci^ft^fy'^-w*©* 

[0 19 0] S*\ »7X«B801±(ciT0*X7 ; .w*y 
>^C<fcoT100nmgflWW«Ls NMf802,»:T3. *IC % 
lEflSA W81 1 3CuPc t lEJtlia&HWSI 27*** a 
— NPD <t 5 ft *jE?H1KI14S^1803*s 40nmRgBit 

[0191] ^-jstts a-wmmm-m's^v*-* 
ic i;^ t mmzs m^mmmm mtb* a i q3© 

v v * ieMW-t^ < c £ ic * y s ;i 

a43E*W-r*7U?K-7-ttS^fl804*20niiifi8ifr 
5„ C^Bts /K*K-5-fta&180«DJP*20i«fl!)tti 
IBtCffi«r*10nm©««807tts »Jtt*i«8157?**4- 

(y->7/^f l^V) -2-^^/l/-6- (p-^^/U 
-4H-t°^V (WTs TDCMj «h!B 
T) ^IwtMODSy-g-TK-^rSo 

[0 19 2] ;Ud<-5-'ft)l-&1804jb^20nm(CitLfc 
$<ts Alq30)>>-l"y^-©*S-|IIW7c*sffi7?Alq3&35niii 
^*-T«o *ftO!)5nmfl5fiaKt5f Ts Alq3<D^«» 

-y 9 \tm v% t mmc «7>±aw4814 

T'SSLi (acac)©3S»3i©-> + •> ^-^ISs^JEBBWT^ 
< ZtlC&V. ^tHOnm©«?ll26ttS^1805*^ 
T«o T3S*«s LI(acac)©itt«E*ft*J«EB£r* 
C<ttCft5 (^7 7810T?W«?aA*ff*814<Offi#fl { - 
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Wi«K:fi«±#*E:4:Kft*) . 

[0 19 3] »^806<!:LTAI?-150nm|i)tR!6ii 
TSCiKJ^A DCMKfc#r55&e$83fc<&W8S5J!£JIS 

[0194] ram i o ] ^mmzu. m29(b) 

TnLttWS&tmtttSVT. HMS2702£*iSHb£» 
i2703iflDlH»ciE?LaA««^6a*iE?LaAfMI*s 
|Si82704<!:£ «Hb£ftl £ ©IHUcWFaAttfttr 1 5 a § 

[0 19 5] $*\ ITO^/ty^'JV^Cfc-aTIOOmn 

eitjtWLs no mm KKm^tcfi^^mmzmit. 

rSo c©IT0*wr**f5X»K*s H3 2t;:fc^T 

(5«BhMr«fl:£ft?sy, 2«i(iiit«i 

a* 0 

[0 19 6] S*\ IE?L;±AW<?S§CuPc^20nm^ 
TStfs 2OnmE»LTCuPc<03!W*»*3<tPB*(Cs -f 
V*-/ WfciBfrrfcs iEMSifflTSSa -NPD0 
^#£0. 3niB/s©«aiU- n»wttr«. < >*-/t/U 
£fcfrawifiy^ %[0&'<tc.ko\z, 7fWfam<OBl3, 

[0 19 7] a-NPDO*i^6&SIE?ij|(iaSfli«*30niii 
MLfct a-NPDflDlR»l^- H*0.3nm/s[cH£Lfe 
»?ifl&ttST£3BAIq<Dii#<&0. 3nm/sfcTH 
fftfo*, a-NPD^BAIqCDU-hlt^l : 
1 ift5«fcdftS^«« (a-NPD+BAIq) 

[0 19 8] S^M(±20nm^f E©Pfc S"& 
««lCSW-S*IHI©10niii S-^Ui20nm<oe 
"6, 5nm~15nm<D«) tt, =S3S»Jttt»?»*lr(ppy) 

tt^fCLT^ BAIq : lr(ppy) 3 =5 0 : 7i1"§„ 

[0 19 9] ;I-&ffi^20nmlcJSLfc^ a-NPDfc<fc 
If I r (ppy) 3<D#M:*»*t*7 U BA I qCD&S I *«!*^* 

30nmjBS«»r*. <;/*-/w*i3#ftwiaik ft 

[0 2 0 0] ft&lCt LIF*1nmSflE, T 7 ^ = -7A£15 
Onmifi)t^*'r5Ci:lCcfeU, KS&gJftU I rCppy)3 

[0201] mmm 1 1 ] *h»J7H arc©** 

£*H1 Ofc5Vr. £33, **WJT1i;I)t^IB (01 



0*0^571010) £ffjfig?3fc«>s 01 IKTSUfc 

* a a >> t » w#flMMtai*ffl^*. 

[0 2 0 2] #5Xg«iooi±i;:iTO£X/\ 0 -y$ 
yv?(C<fcoT100ni8flMUIIU Pi«1002<t?3>c % 
ICs IE?l-;±A«H01 i?S3CuPc£IE?lJfta£^lOl2T* 
*Sa - NPD < k3^6a5IE?L«iaHtS'&11003*» 40nm 

[0 2 0 3] 31**1* » a-NPD<DjR*U-h*«4fc 
*'J>L^s =*JS«)tt««flDi*X hHWl013?S34, 

4'-N, N'-^A/U/^^-/U-kf7x-/U (J-XTs rcB 
Pj tET). 0)«t I/- hSllfTlK Ciia'J, a 
-MPDtCBPifrS*Sj«l»3E*Wt-«/U?K-.5-tt 
;l-&l1004*20nm^-r«o ^Jgtt> CBP0^#U-h 
?'P * V^tflBH0147»*SBCP©«l 

[0 2 0 4] «Aimtt=Kqi9S3tllE??»S^ /t 
4 7 -ttS^l 1 004J3 <fc tfT* □ '* * V ? 'ff S"81 1 0 
05*^-r«BlEv =«««3«*d«1016?»* h 'M 

(2-7x=/l/KU5») 4\)*J<JU (WT» rir(ppy) 
3J <tlEt~) £ K-7f3. ^© K-"/W*1008tt» * 

x h*m?**cBPfl5jMitfB^iB8u rati -6s /K 
<K - 7 -fta&Ji 1 004 i 7 □ ■> * y ?'ttS-&l 1 005 i 

±5niK -&!+10nm^ K-^««1008i: L, 6wtK 

So 

[0 2 0 5] l?^tt;i-&Jii006lis mm 

HH^OB^BCPfc^tfAlqs^S^JfrSo BCPCD;IJS« 
Hlffi^5linSlEtl£^/jN* < au s Alq 3 ©;JlJf ti&lc* 

.BCPtt^p y*y?Wfr^?ifism Aiq 3 i* 
«?aA*mioi5©taf j*'afc lt^s. «?iiaitts 

•8-11 006CDfliJI«40nm i f « . 

[0 2 0 6] mmc. «^1007<tLTAl:Li^ (LU4 
SSitrO. 5wt%) *150nmgJtdffllttSe:i:^«fcy, lr 
( P py) 3 (;:4Jl5-r2»^fe©ES315e^aMr5^«31c« 

[0207] mum 1 2 ] **sserai> *«wt?h 

01 2(a)li*^(D^a5e7 1 c^?affl^7c7 7 ^^'r7 

tLTccwiawnh^y^x* (WT V ttftj ttz 

[0 2 0 8] *fc» TFTiLTh-y^-hHTFT (A# 

ft aaai«(ctta»x*«saTFT) zm^ztttt* 
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[0 2 0 9] HI 2(a)fc*5lOT, 1201tt*K?S»J , 

[0 2 10] «fil201ffl±(cliIB«»l211fi«J:tfrafilHl 
HH212#Wt6ftT^«. S*\ BJRi51211(c-3^TK 

[0 2 11] iiiJ|ta51211(iIB«SOT*ff-51S*-p*S. 

?KSffift*«3ft£Sdfl9T*fci&fl!>TFT (WT, ruafi&l 
ttPTFTj £IBf ) 1202. HSWS (MS) 1203, W«Ht 
■&»11204e*lffltBlM5#l»*6ftTl»>«. fcfcv H 

WTFT0^- HElin*3S«Et*!lWr«fei6©TFT (tt 

[0 2 12] m»BPTFT1202^ EE?ttp* + *n/S 
TFT*ffl^« C S LlA, * */l/MTFT<h ? % C 
<tfeRlS6T-S53b\ HI 2(a)<D<fc5tf:*r«B«* ; F<0 
»SK«aESJ«rTFT*«BWr P^ 1 + */HTTFT 

(Dfthmmmjizmnzctft-ez^ ttiiu 

•y ? V^TFTlin? +*/l/i!TFrt M E»pf : -V'*/USm : rP«& 

[0 2 13] $fc» «3fESJWTFT1202© KKVKttH 
JR«S1203fl««St«^i»W*ftT^*. *HWJTH£, 
HUMS 12030)*m£ LTtfc»HRj[R 5-5. 5eVcD^tt 
tt*m*fl!l/>Sfci&s ■WMl203tt«BS3W? fl !>li 

ft (IT0&£) HJ|5«ffi1203a)±K:tt 

mmtsmm 1 204#r w- e nr 

[0 2 14] *5fcs *«{fr&»l1204<D±fc:fcfclWI12 
05ffRtf5ftTl^*. «ai205©tt*4i:LT'l*s tt*K 

«#2. 5-3. s&mwsfiM*m»* z.t fl«as u\ 

Fi«1205£ LTftSft Wi, T^l/ft U ^HjcJlEtj L < li 
[0 2 15] *fc,-lUIS«fi1203, ^Wb'&ttl^O^ 

ss £ tf«a 1 205 1? s a « ji \t* ummi 2067-11*3 nz ^ 

3. ««Wl206tts ^«»3t*?*SBIEfi«J:tf*fi 4 6« 
«f SfcftKWJ-BftTf *. ffi«Kl206©ttf*£ LT 

[0216] ^ eniiHiai2i2iEo^TKwr*. e 

K[H]SSl212liii^g|51211(ce)M*n§fl^ (tf- Hi* 



WSnTl^o HI 2(a)7tts cn6£D0SScDS*m 
{SiLTn5 l + ^./U^TFT1207fc<fctfp5 l ^w*./H2TFT1208 
fr5fc3CM0S[s]K£jfxLTl/>3o 
[0 2 17] ft£» ->7hU^X^, /V>77, 7 l > 
Tta^^vf- (F-5 N yX77y-F-) *>L<li 

1 2(a)Wiv |W]-0Sffi±lCiS^1211fccfctf!IESfi0 
ttl212«KttTV«tfs B«J0!&1212£RttrfclC*LS 

[0 2 18] £/c, HI 2(a)7»W«»fl9TFT1202^il 

Stts (n® i203#wt«K««*ftT^a#» mm 

*<mGrs ■««Wel«Sl205tH«®tJ«-WB*U» 
(ftK«PiStti (US) 1203<kPI«KOHS-Wi5a-rn« 
£U\ *©Ji^ «3IWJfflTFTlin*Y*/USTFT,fc?* 

[0 2 19] iC5T% HI 2(a)fcjSLfc83fc81 
Si, BJR»Hl203*^L/i:«Kia»1209*^rai 

S7^»*n/-ct>©*wUT**3B«s mmm 

««-aaEBfflfl5*?TS«fei&s E«««12O30«H^ 
[0 2 2 0] HI 2(b)[c^tcfc-5(C, B3S120 

9SA?i«Lfcaic:iuis«ai203*^-r««jifisi , fc# 

X.6tl?.„ d<D±§-&, HI 2(a)0lt)glcJ:b^Ts 
«S1 203^ 6 £D«-^0)-;±AttA ,i [R)±-r * «k# A 5 ft*. 

[0 2 2 1] Sfcs H12(Cfc^Ttis iEx-ZV 0 -^ 
±¥tt*3Sl210fc<l:oT\ ■WBl21lK:Rll*tiT^« 

IBJI5«Wc«L!a:^*JfiSi:SCi:«Ei?*«. ^<^-^J 
£H 3 4 K^f. 

[0 2 2 2] E«*«lffl LT»»ffi*J«ti 

«t ■5ftE»fi«ttf»«aJ3410©Ji5« (t>* L(^)$5^ 

v *>?T* Z t (c J; »Jfl»Sr« C t #T* So Cfl>» 
ttK«fcy» HJIS»B3403^HB»(!:v FsS3405<t!b\ ->a 

[02 2 3] tCT\ HI 2(b)tC^Lfc7 7 ^x-r^ 
h'J^XS!»3^BB©*MBSiai ^fcs Hi 

3(a)tcli±ffiH^^L, HI 3(b)W4H1 3(a)^P- 

r -ewwLmvmmmzmo &tc, hi 2©ira* 

[0 2 2 4] HI 3(a)lES^T, 1301ttHJ|6Ws 1302 
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7*3. Sfc, y-Mi^ffi«0E&13O2£cfctfx-* 

«^e«jiHiBi3b3(!:eas*ti«ffl^tts atjbb&§i304 

£ft-LTTAB (Tape Automated Bonding) 7—7nOSft 
SA7]£ft3o ftfc\ BSLftU\ffc TABx-71305<D 
TAB5F-7KIC ««@E&) fcKWfcTCP (Ta 
pe Carrier Package) £gj§iLT 8 E><fcl»\> 

[02 2 5] Z(Dti*, 1306ttH1 2(b)lC>SLfc*« 
«3fc*?fl!>±Sfc W* 6 ft 3 */ t-W** tJ , $S§fr 5 
3&«5/-/l/**1307K<fc U««*ftT^«. 77M-fcf1306 

©fcWTtxI:^. *WS«7fct, »M-**1306fcfcBll 
3 (b) [C^-T J; ^ tc H 7*5Xf"> 306a £, fulB7^ 
X?- y 7 W1 306a<DS® 33 «fct^«H ERtf 5 ft fcMUfll 

(^{tWfctt^^VK^^fc-tfVM) 1306b, 1 
306cfr5ft5o 

[0 2 2 6] g]i 3 (b) lC^T<fc 5 tc, ->-/L/ 

**1307(4«»frSft*i#it*#1308-WK3h» WS^ftiS 

ft VfcftS* ft*«*W>7 v JWbSJR) «a«LTJ3tf 

t&3 0 

[0 2 2 7] Sfc, *ttmfcmLt£&mW.<DWm 

jc« y at c t * b « o -» n k 

lis HfflJHfitffll^SftTV*. fc/cUs *«Kb^«* 

* m <• ft jiiit^^nni l t wswro^s i^aras <t 

[0 2 2 8] ftfc, **JSfl©»3ES»;:£$ft3*l« 

m%m*Mts *mremm. LfcfcwsjWFCD^r ft 

fcffll/'TtxfclA. 

[02 2 9] [ffll 1 3 ] **J«5!l?tts *^TfJ 
SLfc*«»)t*?^tr«3t««©«!liLT. 7*7:P 
<f 7^? h U ^XSiSMSSIl*^^*^ H^J 1 2 £ 

WSB^^to 0 3 5 ictcDWiWmZmto 

[0230] sfcs mmm^t ltcc ? wani r- ^ > 

~7X£ (J-XT, TTFTj <hfBf) £ffl^Tl^5jb\ MOS h 
7V5>X**fl3V>T*««fcl.\, $7c, TFT£ LT h v ~7f 
-hMTFT (Jlft«Ktt7.l/-^fflTFTD 
^hix^-hSTFT (WI^Cli&X^TMTFT) *JBV 

[0 2 3 1] **S«59lEfe^Ts «fi3501 % PiSflSKfl* 
a*ft/t«lEMWTFT3502 % £ JtfUMslttttUlC H L 



[0 2 3 2] «at*JfBTFT3502fl!) K l^Vtefttt* ftT 
«H3503'-pS3*k **JMJ!l?ttl*«(!: LTffl 

iifffSL^. *©ttSfil<fcLT» M°v-77 
A, *>?XxX ilft£<D£Jl?bWSft3„ * 
*tS*97»tt» S-«ffi3503tt3tt*SfflLft^E: tffff S 

[0 2 3 3] *-«S3503©±(Ett*«Hb^«Ji3504fl« 
filtSftT^*. *SlE* W*Hb£*B*3504<D±l«:ttS 
- «S3505tfB»t 6 ft T y » **SS«9T?ttMtS <fc * 

s. i<m&* m-mm^osmmt lt«u i±mmm 

m. 5~3. 5eVcD»«14«4£ffl^3 C (t#a$ Ll\ « 

swi;:t±, z/u* y ^HjE^fe l < tt nut) u en^a 

{±^©*«^7 7 /U~ ^7i*^>fl&<!f*a*Lfcfc©» 
*ffl^fttf«to\ ftfcL **JI«W*±*liH#"Pa5*fe 
46, H-«3505^ai©'l4T$?. u •hA^tO^TS 
«. LfctfoT, Cft6©ft«*ffl^*J«rti» 20nmH 
*©iaaWI!lT»**CttfffS LU\ 

[0 2 3 4] Sfcx m-W3503, W«Kt&««3504» 
6 <fc t>'m=m® 3505 6^ 6 ft 9 l(i v fiBIt 3506?«t> ft 
T^S. «^3506(i, t«^*?5il*S3J:t?7j<fr 

sffiBrsfctttcroj-stiTi"*. **jtw?(*% 3t* 

affl-r* , t>©Tftft^>fi»ftJ5 i biD!)*ffl^T i E>«i:l\ 

[0 2 3 5] ftfc\ |E!3 5T1itt^WTFT3502lcm- 
mm (d» 3503^«««^SSW*ftTt^*3tj«s 
«a*JWTFTKfigtt* ft/-c«ifi*t * C t f" 
0D*&s .|WW*PI»D*i#7»flML, m^BS^PI 
»0##|BH?»dW*ltf«fc^. CCDi:#, WaiBHWTFUin 

[0 2 3 6] ^5(C, 3507t±*/^-WT$y, 8Sfllfr5 
ft«5/-/M*3508K < tyjMI#ftT^*. */^-**3507 

5«f|T£fttiV>frft5&<D£Jm , >T i 6>J:L\ 
Tl±^5X^ffll^o «HffiB3509tt^Stt^X (ffiS 

NX) «WLTJ3Wm\, ^StCs PraJ^flKi!^ 

[0237] ftfc, y-hfi^ffliMiasSfc^tj-x-^ 

«^JJEftlHlttKeiSS*ft*fll*tts A7JlBS3513^^ 
LTTAB (Tape Automated Bonding) x-735146^5A 
TJI^ftS, ftSJ. 0^Lft^6\ TABx-73514CD«fc 
yHC> TABx-7KIC (*ffi0SS) *W*fcTCP (Tape C 
arrier Package) %mffiLT*>&l>\ 
[0 2 3 8] gfc, **»fi9K^Lfc«3eBt©S^ii 

jS^ffitis tt«frS < M#Lfc3e05»«¥*a.» MM* 
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*BS « fc46s JB8r*£Mlf L Trt BP5*W>'J>ft l/>*3fi t 
[0 2 3 9] fcfi, *^fl<D»3E8W::3*ftaW» 

*»ib?h* L^aa^*?©^** ft 

MMlffill 4] 

[0 2 4 0] **SWMTtt, *»WTBB^LfcW««316 

&K3&m*m7jitz>o m-\ 4(a)fctt*<D±HH*ai 

U HI 4(b)lcliE|1 4(a)£P-P'TWRrl.fcB*©»r 

HHssvr. 

[024 1] H14(a)(ce^T, 1401ttSi|fi?*y, 

Ttts ^'J'TSKs tfUT'SK, t^u/mme. i** 
f«Mi\ pes (*yi^uv^/U7 3»-f/w s pc (#y 
, pet (#yxf-u>xU'7^u-h) 

& L < tiPEN (,jfJifl,>t7^U-h) «b 
[0 2 4 2] 1402liB{b*HiiifrB&3j£&« (MS) 

7»a5 y , *mmm-eimmmmitfi y -^oara l 

fcHft1t»H«*ffl^S. *fes 1403l±£JMgfrS£5 

ass ?*y, **«6Wit?**;*»t*JH 

^5. Sfe, 1404tt7 r ^U/HUIfrSft*/^V^'P* 
y s x-*tt1403£aKT*fci&©HH«i: LT«t£? 
So jitt»1402ix-*«1403(±M*i«E„ 7sh5Y7 

nr^So &jb\ 01 4(j)?(iiawLT^4^tf« £ 

SHI 402 <fc »1 403OPI tC « £ g{ b£»H ft 
Tfcys £gf»1405#H*<fcft3. 

[0 2 4 3] ■?■ LT\ ^SSl402fccfcO : 7 ; -^SI1403« 
fABx-7*14b7*^LT»aM!)HBligHHi:««*ft*. 

ft Ss 1 4081* m$m M2tfM-s LTKzmmmzm l t 

S3 y, 1409ttx-*«1403fc^* ftfc^E«1406^ 
TABx-7°1407ro«fc y K, TABx-7tC I CSrKltfcTCP 
[0244] Sfts BB14(b)Kfi^Ts 1410tt->-/U 

*fc i4iitt->-;l/W4io(c«fc»jr7^y^ai40i(c|fi 

'J^b*tlft*^-tt?«5. 5/-/l4Jl410<t LTtift 
©ffif *mij«as LU\ :0/t-*J£ LTtt«B1401i:BI 

[0 2 4 5] Hlffi8®ffi&®tt*H&H 1 4 
(c)(cn*r. 14l3t#i*Hb£toJI?S3. §33. Hi 4 
(c) \tm^\U M>?1404I*T1©«#±J1©II«J: 

yt»»^?BtticftoTfey, 7 s -*»i403*itiswiE# 



gfrT'*5<, £fc, i/-/UWl410rilSnfcil^SB1414 
[0 2 4 6] W±CDJ;?ft«^5ftS*^©^g 

hu> nmi4i4#j^Mi4o2s r-*$®i403 s /^v? 
H04fc ,t y* Wb-^n 41 3-w&s* ft* fctts tm \c 

[0247] sfcs *mmmic7HLrc%ftm®m7rm 

(■•fcSBBfSiii) fc«3fc«£t>5WTt><J:i,\ 
fl»KI& WfrSX»Lfc3feDK»«¥*?L MS* 

# s^sk n y at c £ £K -kmc 

lis PJflBefi^ffl^ShT^S. fe/cU fcWbSttH 

[0 2 4 8] ftis. *3*»«9©»J^BIlJC^*ft«W* 
5«7t*?(c(i, *a^-?MS Lfc^HBft*?©^"? ft 

[0249] [H»J 1 5 ] **ftfll?tts 1 4 

i?^LfcS§7 i 6giic7°y > hiamfi^K^Tt^i-/!/ 

[0 2 5 0] 01 SMfciS-rtVzL-JWk ££1501 
(CCTlis iBIRai51502, ES1 503as 1503b*^«J) 
lCTABx-7°1504!b , 'S{yfW6tl, |ijfBTAB5 ; -7l504?- 

[0 2 5 1] CC?, 7°y V h»»*61505t7)«ffi7P •> 
70^01 5(b)lC^-Tc 7°y V hlBSfi1505©F*3gPtC 
tt*ft<it.l/b!K-h (A7ltL<litti7]g|5) 1506, 
1509, x-^ffl^flWBillHliSl507fcJ:tf^- hffl^fflia 
E§1508ct LTatg-rS ICfltRW6fiTl^. 

[0 2 5 2] CCD.fc^lC, mtiMicWX&lf&l&Ztltc 
■SKTAB^-r^BiyWW-StU *©TABr-r*^L 
T.ra0SSi LTc7)«^*T57y > HlB«6^y 

[0 2 5 3] ftfc\ **SB«9<0»3tte»C^$tl*W« 

[0 2 5 4] [*i5g^J 1 6] **»fl!|-Wis- *»«9 .1 2 
«fc L < W^Sfe^J 1 3 L < li*^J 1 4 (C^LA:9jB3ttt 
■(cry > hB3»^TT ; E>>a-/l/fbLfc^J^ 
?= 

[0 2 5 5] HI 6(a)tC^"r ; E5>'i-;Hi. S*51601 
(CCTlis HiSgi51602, x-*«*flBEllEI»1603, 
hffl^fflHED!llH]Kl604, I3«1603a, 1604a^r^ 
t?) {CTABT-n605tf*yWf*6ifU ^0TABx-716 
05*ft L 'J V h I3fi^16066^lx y WW 5 ftT 
7°y> hlBttSieoeflDHBl^Pv^H^HI 6 (b)lc^ 

r. 

[0 2 5 6] HI 6(b)lc^rcfc^tc, 7'JVHMMEI 
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6<)6©rtSPfctt'>ft<<fcfci/o?K-M607 % 1610, n> 
Hn-/WIJi608iLTlBIEr«lCiWttftSftT"L^*. £ 
fix EE7W*y*1609«W7TSSff» «fLt* 
«T»ttftl\ *fc3V>n-/l/*1608tt, BMaWkDM 

[0257] CflDJ^fcs *««il£*?©^*nfe3i 
*gtC3 V F-n-5-<i: LT©«IB*WT«yU-V hBBSS 

So 

[0 2 5 8] *£li0O©Rft&iIlc:3gns««l 
»3K3R?Ktts *»W?Mg ; v Lfe*«»3t JR^C^-f n 

[0 2 5 9] [sWJ 1 7] Jt*S6fi97»(i» Stfcftl 1 0 

eiHima^j«:<j: y ««rr ss&itaiiafli*^?. 

ttfl4>A3GB1I(& =MBSttllfrS<OSI3l6*firar 

5?* /HtlHPfflBS^lc £ y $-ft*£»S C £ #7**, 

[0 2 6 0] ttWittJK^ftJl^fcHR®* BBMIWte 
H 3 6 (aHEjjVT. Trlih5V5>X*, CsMX h U~5>' 
■* + /f5/**«T. H3 6(a)*©HlB«rii7fct l V- 
h7V2U*Tr1©y-Xfl0lE, ^~ hSSti h5 

ft&^tiT. I- l/—?*+/t->*Cs, fij;tf h5V>?X$Tr 
2©y-;i||Kftlt* flTI^*. h 5 V-y**Tr2© F U 

Wis HiiftoT^S. 

[0261] cciaiBKfe^Ttts r-b*tmsR&n 

TZWE.1KsicW&&tl9o f LTv Tr2©?- hfi<fe 
tfy-XlH©«E (Vgs) fc«fcyMWtfft**»& Tr2 

[0 2 6 2] Tr1i«B»?*nfcSi:tts Tr1tt*7tt»i: 

fty', Cs©«E (Vgs) tf«J#*ftS. LfctfoTs Vgs 

KttStS7B*©^£aUEtfSE 

[0 2 6 3] c<o«fc5ftiHi»*, T^/uBjiHmmss* 
ted; y'rarrsf + - h 3 6 (w Ksr. r &t> 

tf, |3 6(b)Bi, 17L/-^69©^7I/-A 
(SF1-SF6) K#«r«6lfy hBWtLfc. TAli« 
&a#IH?SS. C0H^ tft?ftfl!)--9-^7U-i*a 
mmcom^t, Ot;:^Lfc£?lc3 2 : 1 6 : 8 : 

4:2:1 £&So 

[0 2 6 4] *§IMKfittSTFT*«©ilfil@&©ffi! 
S«H 3 6 (c)-icn**-. 03 6(c) 4© Sttttrt?& * 



6 (a) -c?^ Lfc&? r+mmmmis & xmmfflmz n 

TVS. ~>7hU-yx^(*s i/7h'l/S'W-+7 

y'^ 1 -»5 y 5 1 2 -MB*»<0KHT\ ilJHBKffitttfnT 

tlS 7 ^/\°/UX[C<t, o TB&x— £ £B*SI5 

(easy ate 

[0 2 6 5] h K^-f M"fiJ;l>V-7. K^/ttin 

itf K^'T/Miv x5>*/WeiiTSJ:5 ftTV 
S/c46, TFfl#tt©«r5 , 3*©l»*gttSC<fcS<s 

[0266] [xss&i 1 8 ] *wmmt. *»WT*BI 

rs, T^T^THJ^atoswaraaawfli*' 
a**. *«>iHiMrt)i«*ia3 7^-r. 

[0 2 6 7] 03 7^^1-11*3 7 1 Otis ffltettS 
i s M 1 JstSffiG j , j fictO-m^ffiV i 

**LT^S. £fcBSS3 7 1 0tt» T r 1 s T r 2 S 
T r 3, T r 4 S S^«^li©W'«»«il6?3 71K 
33«fctf«8F**3 7 1 2£WLTV5. 

[02 6 8] Tr 3«tTr #fc£lj£* 
«G J KSHK**lTVS. T r 3(DV—7>£ FL"f> 
tis -*ttffil««S i tc s &?-75tiT r 2CV-XK 
S^*nTU>So SfcT r 4©V-X£ KKVtt^ - 
75ttT r 2cT)V-X^s ^9-75ttT r 1 <D>f- hlcg 
Hi^tlT^So T r 3©y-*<t KU-f V©^ 

■fnA^-75is T r 4©y-X<!: KU-<>©f "f ftjB*- 

[0 2 6 9] T r 1 ©y-Xtt«WV i (C, KWv 
tiT r 2©y-Xlcg^nT^S„ T r 2©$*- htt 
K2'jgC«P j KtHlitfftT^*. *LTTr2©Kl/ 
Vli«»«Jt*?3 7 1 1 ^-rsnx«s(c«M« 

ftT^s. 3 7 1 1^ wmnmt, ha 

%1££WLTVS„ W«7t*?3 7 1 1 (Dlifanm 

E^^snr^So 

[0 2 7 0] T r 3i:T r 4lis n^ + ^/UaT 

F T<h p t^-V */UST FT© 6?1*JftU>. fe« U 
T r 3iT r 4©ffittte|!0i;?*S. *fc» Trlttn 
? -V */bffl T F T t p 1 */H! T F T © if "5 5 
l\ Tr2lis nfV^STFTipf + ^STF 
T<0£-B5?*»JJl^. ^«»*JIS?©iiiJIE«ai:*flRl« 
SWs -*fflMTt , ;» flto&flWSTSS. Tr2tf 
p^-V^/^TFT©Jf'g-s IHi^il^iactLTffl 
t\ «H^»lR]ttffii:LTffl^S©6^$LU\ ffilCs 
T r 2fl«n^ + */US!TFT©*&» Ha^i®*ttffi<i: 
LTffll\ HS^fR]«<ictLTffl^S©6^ii$Ll\ 

[0 2 7 1] fi3««Ht3 7 1 2(iT r 1©?-h£V- 
Xt©ia^fiR*nT^S. «J#S»3 7 1 2liT r 1 
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<D?-V£v-7><m<nwE. (v gs ) £<fcy5t*fciB* 

t\ 

[0 2 7 2] S3 7fC5*LfeB«?tt, ffl^ttS i Ktt 

^e^n^«^*fl^H^^ra^II=I»fi { *■rs«3^Ea^«:fio^T 

[0 2 7 3] &L±(D£ ; i%®&ffiMttmmTZ>C£fc& 
it/<T*rt#»/^ ±ia©J: 5 ft£«3MH»**»?- 

[0274] mmm i 9]±ian*M7a^fc*«w© 
u, fttetf-siifi-sraWKiMitfts. 

[0 2 7 5] MiB^SHtts mftW?&Zi 

t&& mat&mwv «t a &/ * ^ -r h tt&gft < , 

{b#Rl1S&T*S3. UhffoTv lflIB»316Siltf«3W 

<t LT-^sn*«ft»mi4» «*<fc y t»*a[g«ft«* 
immm vzmim&mg) , tss® osj§ft£©7A 

[0 2 7 6] ftfc, fi3E«JK81tti»JlfiS!T»SSfca6 

[0277] fft^-s, *aqiffl«3e««*ffl^fc«« 

LTfcU, 

[0278] **jttww*, *»w©5»tsa*Si3iaj 
<t LT£fc»«BMi*«5vrs. ^vMfomzm i 7 & 

J:tfH1 8lEg*T. ftfc, **«09©«iKSElc:3$ft 

ftfcJBl^TfcS^o Sfes **WffikD«K«JlfcaSft 
35gftgl©ff«, HI 2~H1 6 6*tf BB3 4~H 
3 7flD^rft©^«8*ffl^Tt,a^. 
[0 2 7 9] 01 7(a)l*W«»*Si|5?*Jlt*fcf-r* 
^l^glT^U, H#1701a, £J#£l702a, Sn^PU 



[0 2 8 0] mi 7(b)tttr7 I *Ay7?Sy, *t*170 
1b, a/Tvgl?1702b, S^A7J«51703b. ^X<-y^1704 
b, /tyf'J -1705b, WW»1706b*£tS. *RE©» 
jtSt!£g^»1702b<!:LTfflt^cfcrr**P<7^K 
T^Cilc^U, 5B««7jtf'>ft<s gifted ft* 

7**317***. m^>i*»A^<*y, 
[0281] m i 7(c)ii5rs;*;u*/5?»y» *#i 

701c, S/^gP1702c, &IISB1703c, 5M704c 

T^/i/fc/^ftwrs c itccfc y , 5g*«7j3B«'>s 
©5Mt*#'j>ft < ft y , j^-satftifflfliKft*. 

[0 2 8 2] El 1 7 (d) «IBIW««:*fll*fcIiMftS^S 
■7*35 Us *ft1701d, IB^$1* (CD, LD, £fc[iDVD& 
£) 1702d, 8Hf^>>?1703d, a^ffl(A)1704d> 
»(B)1705d«*«S. «jjHS(A)1704dtt±£ LTEfdilB 
*SatU «*N*(B)1705dl*±£ LTX*flHi*a^r 
*. *»rc©»3tei*CftSS3SW(A) 1704<H?>Sa*ffi 
(B) 1 705d <t: LTffl ^fciOIBii«lB^B*^»-r «Ci 

icjcu, >g«73#'>ft<g»ft±fcs ftS-er^tuiB 
d. 

.[0283] H11 7Ce)t±atWa£ (^/U/l/) ^Vtfa 
— ?T**y, *tt1701e, a^SI51702e, ig^g|31703e, 
jfffX-f ->^1704e, ^i'JXP-y M705e£^t?o *5g 
«BO)»}tt6B€-a^a51702etLTffl^/-c«»il=lVlf 
a-.**tWr*CtKJ:y, ^»«7J^'>ft<, 3^ 

'©)Bii»3B^ft<&y, ftfc\ 

y *«8MbLfclBJW«#l!:fl|«*IBaL/-c y , ^ft 

[0 2 8 4] mi 7(f)tt/f-y*/U3Vt:a-*7?* 
U, *#1701f, Sft1702f N S^SP1703f, *-?K- Kl 
704f^^t?„ *»IB<0»3^B*SjjU»17O3f i LTffl 

^ fc/ 1- v ^-/u=i v t; a. — > * c t k * y » m 

^6^^ftif"&, «5fifl!)}Bll«^e*'<OjSl7»**ft^ y 
y f-ift^o 

[0 2 8 5] ftfe. ±EW*»^tt'fV^-*y hftif 
Slt«*S5***C£tf£<ft?T*T33y. Klcl&H 
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[0 2 8 6] s 1 8 (a)im&nm-?&Vs 

801a, SJSffl*jWl802as SJSA73»1803a s lt^g|31804 
a, JtftX'T ^1805a, ^Vxi-ISOea^tTo *«W 
<7)5tftgB£3l^1804a<h LTffil/»fc*?e«IS*fHB 

t-sr^cty, mwttitM>it<. mm*ftm%* 

[0 2 8 7] 01 8(b)tt«*«» (aftttKliMJE 
t-T-ft) *ft1801b, S^SP 1802b, J*ft7. 

^•>^1803b, 1804b*£fc. *»W©S3tSH*S^W 
1802b£ LTffl^feWWWB*fWT« C <ttc<fc y , 

[0 2 8 8] 01 7~01 8T*^Lfc<feaft^ 

TP> HbT100~150©fl**«M87*ftl*, 
B(IHS<ll«t)L<ttA**«*RKl?*S. tftfe- 
15, ^«WflW*t^tt»0»tS±tfT^t- 
< L, ffifflSH«tflB0^l4IB*©»S*«ia.T)gll« 

[0 2 8 9] S/c, *SM|flD«3e81*31fii»i: LT/Sl/> 

tern swiaHits ffi5H««*?©ii^^5ia!S»ft 

[0 2 9 0] L/cA^T, **JfcflfcgiLfcRI'1 7-0 

h «& L < 147 P > h =i << v t Lz*%w<D%x%m*m 

[029 1] 



[Bfisafnw&lftlll] 

rai] iE?LaAi©ia«*^-risa, 

[02] att^iB*s-rH. 

[03] aK43E*OT?H. 
[04] ;i]t£JlE£^f 0„ 
[05] 

[06] *^7 , 6*?ro«Jg^^r0 o 
[07] *«»tt*?©«ifi*jfx-fBI. 

[08] uwRWjR^osMJi^-ria. 
[09] ^aajtjR^cMJas^ria. 

[010] #aft^7<0tt£$CT?H. 

[011] ^#ga^^-T0c 
[012] ^saopwu^^im 

[01 3] aj^l^ffifcJfiSitfRrEWffi*^?" 

0o 

[01 4] »ittti©±iB*jfi*5«fct;»fii«5fi*sr 
[015] stmwnimzm-E. 

[01 6] »)£Sll0fl|j8£jjVrBI. 

[017] mMSMammzmTB. 

[018] tt«Sff^mWJ^T0o 

[019] x*/l/#-/A> $9<T9?h&mTU, 

[02 0] x*/U.*-/^V K^V7 7 ^^A^T0o 

[021] Gmk-smmcDimzmtmo 
[02 2] ^*ga^^-r0 o 

[02 3] *imm<D&l&&ix?BL 
[02 4] #«5gil£^<7)S)S^/TsT0o 

[02 5] *«fb^toJl©ttflMTBi. 

[02 6] ^«SJtJPE?flD*aS*S-ri8U 

[027] sa»ii£ji6?©*a5*^-ria. 

[02 8] »S7P73"f/U*ijVflH. 

[029] wass^jR^flUDBfi^wt-ia. 

[03 0] tt«S^7Q*6**ijVrH. 

[03 1] m*mmm?m, 
[032] ^*ga^t-0o 
[033] %u%xm?o>M&*7ntm» 
[034] ?§^ga©KiTH^^^r0o . 
[035] ^Tmmmvmm&^m, 
[0 3 6] ssyaiiwflwsft^ria, 

[0 3 7] 56^Sa(7)«fi!o^^T0o 
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[mi 7] im 8] 
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7P> b^-WUfi^ 
F 3K007 
5C094 



AB04 AB06 AB11 AB18 BA06 
BB07 CB01 DA01 DB03 EBOO 
AA22 AA24 BA03 BA12 BA27 
CA19 CA24 DA09 DA13 DB01 
DB04 EA04 EA05 EA07 FB01 
FB20 JA01 JA08 



